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SUMMARY 


Little  River  Inlet  Navigation  Project,  Brunswick  County,  North  Carolina' 
and  Horry  County,  South  Carolina 

(  )  Draft  (X)  Final  Environmental  Statement 

Responsible  Office:  U.  S.  Army  Engineer  District 

P.  0.  Box  919 

Charleston,  South  Carolina  29402 
Telephone:  803-577-4171,  Ext.  229 

1.  Name  of  Action:  (X)  Administrative  (  )  Legislative 

2.  Description  of  Action:  The  recommended  plan  of  improvement  con¬ 
sists  of  the  following:  dredging  an  entrance  channel,  300  feet  wide 
and  12  feet  deep  through  the  offshore  bar,  a  distance  of  approximately 
5,160  feet;  providing  an  inner  channel,  90  feet  wide  and  10  feet  deep 
from  the  entrance  channel  to  the  Atlantic  Intracoastal  Waterway,  a 
distance  of  11,000  feet;  dredging  the  lower  5,200  feet  of  the  inner 
channel;  dredging  an  upcoast  deposition  basin  adjacent  to  the  weir 
section  of  the  north  jetty  to  a  depth  of  -20  feet  to  provide  a  ca¬ 
pacity  of  400,000  cubic  yards;  dredging  a  downcoast  deposition  basin 
adjacent  to  the  weir  section  of  the  south  jetty  to  a  depth  of  -10  feet 
to  provide  a  capacity  of  200,000  cubic  yards;  constructing  a  north 
jetty  3,835  feet  long  with  a  low  weir  section  for  sand  bypassing:  con¬ 
structing  a  south  jetty  3,570  feet  long  with  a  low  weir  section  for 
sand  bypassing;  constructing  sand  dikes  on  both  sides  of  the  inlet  to 
tie  the  jetties  to  the  existing  dune  line;  and  possibly  constructing 

a  fishing  walkway  on  top  of  the  south  jetty. 


3.  a.  Environmental  Impacts:  Short-term  increase  in  turbidity;  al¬ 
teration  of  existing  vegetation  during  construction  of  south  sand 
dike;  temporary  frightening  of  birds  and  mammals  in  the  area;  destruc¬ 
tion  of  some  benthic  organisms  by  dredge  cutterhead;  smothering  of 
invertebrates  under  jetty  stone  and  in  beach  disposal  areas;  improve¬ 
ment  of  navigation  with  associated  benefits  to  local  economy,  charter 
and  commercial  fishing  industries,  and  recreational  boaters;  and  in¬ 
crease  in  recreational  opportunities. 


b.  Adverse  Environmental  Effects:  Temporary  increase  in  turbidity; 
alteration  of  existing  vegetation  during  construction  of  south  sand 
dike;  temporary  disturbance  of  birds  and  mammals  in  the  area;  destruc¬ 
tion  of  some  benthic  organisms  by  dredge  cutterhead;  smothering  of 
invertebrates  under  jetty  stone  and  in  beach  disposal  area;  and  pos¬ 
sible  displacement  of  wildlife  species.  < 
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4.  Al ternat i ves .  Alternatives  to  the  proposed  action  include  no 
action;  channel  improvement  without  structural  control;  modified 
structural  controls;  and  alternate  channel  depths. 
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Rev i sed 
Final 

Environmental  Statement 
Little  River  Inlet  Navigation  Project 
Brunswick  County,  North  Carolina  and 
Horry  County,  South  Carolina 


1.0  Project  Description 

1.01  Project  au t hor i za t i on .  The  Little  River  Inlet  Navigation 

Project  (Plate  1)  was  authorized  by  the  Congress  of  the  United  States  on 
12  October  1972  under  Section  201  of  Public  Law  298,  89th  Congress 
(House  Document  92-362,  92nd  Congress,  1st  Session). 

1.02  Project  purpose.  The  purpose  of  this  project  is  to 

provide  a  stabilized  channel  from  the  12-foot  contour  in  the  open  ocean 
to  the  Atlantic  Intracoastal  Waterway  (AIWW)  of  sufficient  depth  and 
width  for  regular  use  by  commercial  and  recreational  vessels.  The 
benef i t- to-cos t  ratio  (navigation  facilities  only)  of  the  proposed 
project  is  1.2:1.  A  summary  of  project  economic  data  is  presented  in 
Appendix  A. 

1.03  Description  of  the  proposed  plan  of  improvement.  The 

proposed  plan  provides  for  the  construction  of  an  upcoast  jetty  with  a 
low  weir  section,  a  downcoast  jetty  with  a  low  weir  section,  sand  dikes 
(downcoast  with  protective  berm),  two  deposition  basins,  entrance  chan¬ 
nel  and  inner  channel.  The  two  jetties,  sand  dikes,  deposition  basins, 
entrance  channel  and  that  portion  of  the  inner  channel  requiring  dredg¬ 
ing  are  shown  on  Plate  2.  Plate  1  shows  the  extension  of  the  inner 
channel  to  the  AIWW. 

1  . 04  Upcoast  jetty.  The  jetty  would  be  composed  of  a  low 

weir  section,  trunk  section,  and  a  head  section.  The  low  weir  section 
would  have  a  length  of  1,275  feet  and  an  elevation  of  2.3  feet,  which 
elevation  would  allow  the  passage  of  littoral  drift  moving  between  the 
shoreline  and  -4  foot  mean  low  water  (mlw) .  The  low  weir  section  would 
be  connected  to  a  sand  dike  described  in  Section  1 . 06  by  a  jetty  sec¬ 
tion  200  feet  in  length,  114.5  feet  at  elevation  8  feet  ms  1  sloping 
to  an  elevation  of  2.3  feet  mlw  at  the  juncture  with  the  low  weir 
section.  The  trunk  section  would  extend  a  distance  of  2,085  feet 
seaward  of  the  low  weir  section  and  would  have  an  elevation  of  8  feet 
mlw  and  a  crest  width  of  15  feet.  The  head  section  would  extend  a 
distance  of  150  feet  seaward  from  the  trunk  section  and  would  be  con¬ 
structed  to  the  same  elevation  as  the  trunk  section.  It  would  however 
be  wider  and  would  have  an  additional  armor  layer.  The  total  length 
of  this  jetty  would  be  3,710  feet. 

1.05  Downcoast  jetty.  This  jetty  would  be  similar  to  the 

upcoast  jetty  but  differs  in  the  following  features.  The  length  of 
the  low  we i r  section  would  be  1,310  feet  and  the  length  of  the  trunk 


section  would  be  1,830  feet,  giving  a  total  length  of  3,490  feet.  Al¬ 
though  the  elevation  of  the  low  weir  section  in  both  jetties  is  the 
same,  littoral  drift  patterns  and  shoreline  configurations  indicate  that 
the  low  weir  section  in  the  downcoast  jettv  will  allow  the  passage  of 
littoral  drift  moving  between  the  shoreline  and  -2  feet  mlw. 

!  .  06  Sand  dikes.  Sand  dikes  would  be  constructed  from  the 

shoreward  end  of  the  weirs  to  the  existing  dune  line  at  10  feet  mlw. 

The  upcoast  sand  dike  would  consist  of  strengthening  (widening)  an 
existing  sand  dune  and  extending  it  to  the  mean  low  water  line.  The 
length  of  upcoast  sand  dike  would  be  about  2,330  feet.  The  downcoast 
sand  dike  would  extend  from  the  shoreward  end  of  the  downcoast  weir  to 
the  existing  high  ground  at  elevation  10  feet  mlw,  a  length  of  about 
A, 970  feet.  The  dike  would  have  a  crest  width  of  100  feet  and  side 
slopes  of  I  vertical  on  25  horizontal.  The  downcoast  sand  dike  would 
have  a  berm  on  the  bayward  side  at  elevation  8  feet  mlw  between  the  east 
tip  of  Waties  Island  and  the  downcoast  deposition  basin.  The  berm  would 
provide  protection  to  the  sand  dike  and  downcoast  deposition  basin  from 
high  ebb  tide  velocities  and  would  confine  flow  within  the  channels. 

The  dikes  would  be  constructed  of  hydraulic,  granular  fill  dredged  from 
the  channels  and  deposition  basins.  Upon  completion  of  construction, 
the  sand  dikes  will  be  planted  with  sea  oats,  panic  grass,  beach  grass, 
or  other  sa 1 t - to  I e ran t  plant  species  to  aid  in  erosion  control.  Profiles 
and  typical  sections  of  the  jetties  and  sand  dikes  are  shown  on  Plate  4. 

1.07  Deposition  basins.  Following  construction  of  the  jet¬ 

ties,  deposition  basins  would  be  dredged  between  the  weirs  and  the 
entrance  channel  with  a  pipeline  dredge  to  trap  littoral  material  moving 
in  either  the  upcoast  or  downcoast  direction  over  the  weirs.  The  up¬ 
coast  basin  would  be  dredged  to  a  depth  of  -20.0  feet  mlw  and  would  have 
a  capacity  of  400,000  cubic  yards  and  the  downcoast  basin  would  have  a 
depth  of  -10.0  feet  mlw  with  200,000  cubic  yards  capacity.  The  sides  of 
the  basins  (bottom  dimensions)  adjacent  to  the  weirs  will  be  1,125  and 
1,160  feet  for  the  upcoast  and  downcoast  weirs,  respectively;  the  other 
dimensions  of  the  basins  will  be  commensurate  with  the  aforementioned 
basin  capacities.  The  capacity  of  the  deposition  basins  will  be  suf¬ 
ficient  to  contain  an  estimated  two-year  accumulation  of  littoral  drift 
ma te  r i a  1  . 

1  . 08  Entrance  channel.  The  entrance  channel  would  extend  from 

the  -12-foot  ocean  contour  to  the  inner  channel,  a  length  of  about 
5 .  1 60  feet.  The  entrance  channel  wi 1 1  be  300  feet  wide  and  12  feet 
deep.  An  allowable  overdepth  of  2  feet  will  be  permitted  to  compensate 
for  dredging  inaccuracies.  Side  slopes  of  I  vertical  on  4  horizontal 
are  expected  initially  after  the  box-cut  dredging  of  the  channel.  Due 
to  the  wave  action  in  the  entrance  channel,  the  ultimate  side  slope  will 
probably  be  I  vertical  on  10  horizontal.  The  distance  between  the  edge 
ot  the  channel  and  the  jetty  toe  are  sufficient  to  allow  for  this 
ultimate  side  si  ope . 


1.09  Inner  channel.  The  inner  channel  would  extend  from  the 

entrance  channel  up  Little  River  to  the  A I WW ,  a  length  of  11,000  feet. 

On  I  v  the  I  ■  we  r  5 ,  200  fee'  of  the  channel  will  require  dredging.  The 
inner  channel  wi 11  be  90  feel  wide  and  10  feet  deep.  An  allowable 
overdepth  nt  two  feet  will  be  permitted  to  compensate  for  dredging 
inaccuracies.  Side  slopes  of  1  vertical  on  4  horizontal  are  expected 
after  the  box-cut  dredging  of  the  channel.  Since  there  is  little  or  no 
v.ave  action  in  t he  inner  channel,  it  is  believed  that  this  slope  would 
be  stable. 

1.10  Recreation  facilities.  At  the  time  of  the  project  docu¬ 
ment,  a  ti siting  walkway  was  not  economically  justified  because  of  the 
lack  of  access  to  Waties  and  Bird  Islands  which  are  privately  owned.  In 
addition  to  the  foregoing,  there  was  no  expression  of  interest  (on  the 
part  of  legally  responsible  and  financially  capable  state  or  local 
agencies)  in  participating  in  the  construction  of  a  jetty  fishing  walk¬ 
way.  Recently,  however,  the  South  Carolina  Department  of  Parks,  Rec¬ 
reation  and  Tourism  has  shown  an  interest  in  purchasing  Waties  Island 
for  development  as  a  park  and  would  be  interested  in  participating  in  a 
jetty  fishing  walkway  if  a  state  park  is  subseguently  developed.  The 
proposed  Waties  Island  State  Park  borders  on  the  west  side  of  Little 
River  Iniet.  Should  the  South  Carolina  Department  of  Parks,  Recreation 
and  Tourism  purchase  the  island,  a  fishing  walkway,  comfort  station, 

and  access  trail  could  be  justified.  As  shown  in  Appendix  A,  apportion¬ 
ment  of  first  costs  for  recreational  development  would  be  50?  Federal  and 
50  State. 

1.11  The  recommended  plan  of  improvement  (Plate  5)  would 
provide  for  a  6-foot  wide  bridge  over  the  weir  section  and  an  8-foot 
wide,  fishing  walkway  constructed  on  the  downcoast  jetty  along  its  entire 
lenqth;  a  oaved  access  trail  from  the  parking  area  to  the  walkway  area, 

a  parking  area  for  the  walkway  and  the  other  activities  in  this  segment 
of  the  park  area;  and  a  toilet  facility  located  in  the  general  vicinity 
of  the  picnic  area,  as  shown  on  Plate  5-  All  facilities  would  be  designed 
in  accordance  with  the  latest  criteria  for  design  of  facilities  for  handi¬ 
capped  persons. 

1.12  Fishing  wa 1 kway .  The  timber  portion  of  the  walkway 
hri.lqinu  the  weir  would  have  a  deck  at  elevation  15  feet  mlw  which 
corresponds  to  the  10-year  frequency  storm  wave  level.  The  deck  would 
he  6  Hot  wine  with  handrails  on  both  sides  for  safety.  The  asphalt 
portion  of  the  wa 1 kway  wou I d  be  8  feet  wide  and  would  extend  the  entire 
lenath  nt  the  downcoast  rubble  mound  section.  The  downcoast  jetty  would 
be  raised  I  foot  for  the  safety  of  fishermen  and  sightseers  and  to  make 
the  jetty  usable  during  spring  tides. 

1.13  Comfort  station.  The  comfort  station  would  be  designed 
in  i...  or.  lance  with  a  standard  plan  of  the  South  Carolina  State  Depart¬ 
ment  ot  Pares,  Recreation  and  Tourism.  This  building  would  be  compatible 
with  ’be  pi i o i c  shelters  and  other  facilities  of  the  proposed  park. 

1. 14  Power  supply.  The  Department  of  Parks,  Recreation  and 

I  >',i  i  .  ..oiilit  prov  i  powsr  at  the  transport  and  recreation  area  which 
.-.mu  1 he  e/ 1  -ii-<i  to  the  we  I  l  pump  and  comfort  station.  Power  will  only 
side!  tor  li  Pit  ir  e  in  the  comfort  station  and  for  the  water  and 


( 


1.15  Water  supply.  It  is  estimated  that  about  350  persons 

.  ...id  use  the  comfort  station  during  peak  weekends  requiring  about  10 
gallons  of  water  per  person.  This  would  amount  to  2.4  gallons  per 
minute;  however,  since  this  demand  would  be  over  an  eight-hour  period  at 
least  7  gallons  per  minute  should  be  provided.  To  meet  peak  demands, 
the  system  would  be  s i zed  to  supply  at  least  35  gpm  for  short  periods  of 
rim.-.  tt  is  proposed  to  provide  water  with  a  4- inch  well  located  near 
t  tie  comfort  station.  The  water  system  would  consist  of  a  well  pump,  a 
nigh  pressure  supply  main  to  a  1,000  gallon  pressure  tank,  a  pressure 
witch  on  the  pump  and  an  air  compressor  and  relief  valve  or  other 
acceptable  means  for  maintaining  the  correct  air-water  ratio  in  the 
pressure  tank. 


1.16  Sewage  disposal.  Domestic  sewage  would  require  about 
2,400  gallons  per  day  which  is  two-thirds  of  the  total  water  require¬ 
ment.  The  Department  of  Parks,  Recreation  and  Tourism  would  be  re¬ 
sponsible  for  the  extension  the  county  sewer  system  to  the  transport  and 
recreational  area.  It  is  proposed  to  provide  a  pump  station  (80  gallon 
per  minute  pumps)  and  a  4-inch  diameter  PVC  force  main  to  connect  wi th 
the  park's  sewer  system. 

1.17  Parking.  Parking  would  be  provided  for  200  cars.  Based 
on  recommended  stall  and  aisle  sizes  for  90  parking  (9'  x  1 8 '  stalls. 
27'  center  aisle)  the  lot  would  be  189'  x  350'  including  the  25'  end 
aisles.  This  new  parking  area  would  be  adjacent  to  the  proposed  parkinq 
area  and  about  2  miles  from  the  jetty.  Access  to  the  walkway  would 

be  provided  by  state  operated  vehicles  or  by  walking  to  the  jetty  along 
the  beach  or  along  the  trail  through  the  forest. 

1 . 1 8  Proposed  dredged  material  quantities  and  placement  plan. 
The  initial  amount  of  material  to  be  dredged  from  the  various  reaches  is 
■b  foil ows : 


Entrance  channel 
Inner  channel 
Depos i t i on  basins 
Upcoas  t 
Downcoas  t 

Total 

!  .  1  9  Entrance  channel, 

entrance  channel  are  estimated  to 
■luterial  i  s  of  a  sandy  nature  and 
'ion,  beach  nourishment,  or  both. 


440,000  cubic  yards 
170,000 

450,000 
230,000 
1 ,290,000 

Initial  dredging  quantities  for  the 
be  about  440,000  cubic  yards.  This 
would  be  used  for  sand  dike  construc- 


I  . 20  Inner  channel.  Dredging  required  for  construction  of  the 

inner  channel  is  estimated  to  be  170,000  cubic  yards.  This  material  is 

I I  so  of  a  sandy  nature  and  would  be  used  for  sand  dike  construction, 
wench  nourishment,  or  both. 


.21  Deposition  basins.  Deposition  basins  would  be  dredged 

*•*  tween  the  weirs  and  the  navigation  channel  to  intercept  and  hold 
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i  1  ,  ■  i  r  .  I  : :  i  •  ml  u'list  ;U'  I  lo'M  Wu'J  M  r  t  - 14  u  i  r  •  ’  I  -  e 

1  .i  b  !  c  if  !‘  for  :  !:f  i:|>uHs  t  basin  and  ?  ,  a  !:i  uut.  I  i 

•  t  i-  :  ba  -  i  ’• .  This  notorial  is  nos  t  1  y  sand  and  won  1 . 1 

'  '  -  i  :  :  i  ke  >  n-Mruil  imi  ana  beach  nou>'  i  shmont  . 

■■  i 1  i  * >* :  and  ha  i  ■'  t  eiiaiice  . 

ri.iiHi.f4  •-  .  1  he  ,s  t  .  i  gri  i  t  i  uiri  t  a  spec  t  of  ope  fat  ion  and 

i '  mi-,  p  r  .  i  ec  t  1  »  >a  i  ulcnaiico  •.!  fedy  i  ng  vdi  i  eh  ./on  la  be 

-  ;  ■  ■  :  ipp.it  .  o'  •  t  .vo  to  three  years .  Such  dredq  i  ng  would 

.  ip  .  . ;  VO-9 , 0--C  cubic  •.  ards  of  mato'ial  annually  at  a  cost  of 

g  i  ru.  !  Uii  i  ng  the  cost  r  or  mobilization  and  demobilization. 

•  ■ .  .  i  I  c,..,n  t  i  t  includes  sana  bvpass  i  ng  of  200,000  cubic  yards  f  r  *.»<•• 

•  ter-  ,:ep.  / -  i  t  i  on  basin,  1  00 . 000  cubic  yards  from  the  western  de- 
■  ip  Sim"  ind  I  '’h.*r  channel  "aintenance  dredging  of  9,000  cubic 

hi  ;.  i  .  .e  .  >•  t  -•>.•  'low  rest  hii  :  ion  created  by  the  jetties,  the 
_ a  channel  wo.., 1  •  i  nave  -m'fiSyent  tidal  currents  to  be  selt- 
i  tied  and .  ;  More*  ire .  no  maintenance  dredging  would  be  needed  tor 

’t.r'-it  1.  M  iter!  i  !  ’’eM/eJ  •  ror'  tne  inner  channel  and  littoral 
that  t,.),  passed  over  the  jet  ty-wei  rs  and  into  the  deposition 
..o./id  be  -ed  to  stabilize  ad  jacent  shorelines.  Dredq  i  ng  would 
■  . :  1  i  •  he,:  b V  bi  pe  :  i  Ue  dr  e-ige  . 

Jetties.  Included  under  this  project  feature  are  the  two 
vs!  sand  dikes.  No  nape  rehabi 1 i tat  ion  of  these  structures 
be  re du i > ed  since  toe  pro  tec  t i on  would  be  provided  tor  the 
.-.here  s-cour  is  -lost  likely  to  occur.  As  scour  occurs,  this 
j‘  • oe  protection  -tone  would  drape  the  sand  slope  thereby  holding 
t i on  sands  in  place,  preventing  settlement  of  the  rubble  struc- 
I'  is  estimated  that  the  average  annual  cost  of  jetty  maintenance 
he  S 78, 000.  Sand  dike  maintenance  costs  are  included  in  channel 
:  i -tii sod  above . 

Recreational  facilities.  Maintenance  is  expected  to  be 
i nee  tne  portion  of  the  walxway  over  the  weir  section  is  expected 
.:  •■•placemen'  every  15  years  and  the  portion  of  the  walkway  over 
hhle  round  section  would  have  to  be  replaced  every  25  years. 

;  i .  ■  tweaking  on  the  jetty  may  cause  shifting  of  the  stones  un'er 
i Lou.,  causing  cracking  of  the  pavement.  Large  waves  can  also  be 
■d  to  da" age  the  wooden  deck  of  the  walkway  over  the  weir  section. 

"aintenance  is  expected  for  the  comfort  station,  access  trail 
Ling  In'.  The  South  Carolina  Department  of  Porks,  Recreation  and 

-  ./pip'd  be  responsible  for  maintaining  all  recreational  facilities 
i eg  t  he  wa I kwav ,  comfort  station,  access  trail,  and  parking  lot. 

Special  studios.  Under  the  aforementioned  authorisation, 
II  .  '  •  i  -.todies  wo’o  conducted: 

Environmental  studies:  E n v i ronmen t a  1  studies  were 
o  un-i.T  i  contract  with  t  hi1  South  Carolina  Wildlife  and 

on r<.es  Depar  to<  n t  .  The  study  was  designed  to: 


a.  Provide  an  estimate  of  the  biological  productivity  of 
the  area  with  a  v i ew  to  preventing  or  minimizing  any  adverse  project 
effects  on  biological  systems. 

b.  Provio;  a  basis  for  an  assessment  of  changes  in 
biological  communities  during  and  following  construction  of  this  and 
other  similar  projects. 

1.28  Model  study.  A  fixed  bed  model  of  the  Little  River  Inlet 

system  was  constructed  at  the  Waterways  Experiment  Station  (WES)  in 
Vicksburg,  Mississippi  to  examine  the  effects  of  currents  and  wave 
conditions  on  different  arrangements  of  project  appurtenances  under 
simulated  prototype  conditions.  WES  presented  ten  jetty  alignments  for 
preliminary  testing.  A  brief  description  of  these  plans  and  the  results 
of  this  testing  is  as  follows: 

a.  Plan  1A.  Similar  to  the  project  plan,  but  normal  to 
the  shoreline.  This  plan  crosses  the  shallow  ocean  bar  on  tf 2  downcoast 
side  of  the  inlet.  Flow  lines  are  generally  good,  however,  ebb  velo¬ 
cities  in  the  entrance  channel  and  along  the  upcoast  sand  dike  and  basin 
area  are  rather  high.  Peak  ebb  velocities  between  the  jetties  varied 
from  4.0  to  5-0  feet  per  second  (fps) .  Flood  velocities  varied  from  3-5 
to  4.5  fps . 

b.  Plan  IB.  Same  as  1A  with  weir  in  the  upcoast  jetty. 
Ebb  velocities  in  the  area  of  the  upcoast  weir  are  still  rather  high. 
Early  flood  flow  is  similar  to  Plan  1A.  Once  the  tide  is  above  the  top 
of  the  weir,  there  is  flow  over  the  deposition  basin.  Maximum  flood 
flows  are  4.0  to  3.5  fps.  Maximum  ebb  velocities  range  from  4.2  to  5-3 
fps  between  the  jetties. 

c.  Plan  1C.  Same  as  1A  with  weir  in  the  downcoast 
jetty.  Flow  is  similar  to  1A,  however,  velocities  along  the  upcoast 
weir  are  slightly  less.  During  early  ebb,  flow  is  over  the  weir  sec¬ 
tion,  but  once  the  water  level  is  below  the  weir  crest,  it  is  confined 
to  the  channels. 

d.  Plan  ID.  Same  as  1A  with  weirs  in  both  jetties. 

Flow  is  similar  to  1A,  however,  velocities  along  the  upcoast  weir  are 
slightly  less. 

e.  Plan  2A .  The  jetties  are  moved  upcoast  with  respect 
to  Plan  1A  still  normal  to  the  shoreline  but  now  follow  the  existing 
channel  through  the  ocean  bar.  Ebb  velocities  in  the  channel  are 
slightly  slower  than  Plan  1,  but  now  the  downcoast  sand  dike  and  jetty 
is  subjected  to  high  velocities. 

f.  Plan  2B.  Same  as  2A  with  a  weir  in  the  upcoast 
jetty.  Flow  is  similar  to  2A  except  that  some  flood  flow  is  deflected 
towards  the  downcoast  sand  dike. 


g.  Plan  2C .  Same  as  2A  with  a  weir  in  downcoast  jetty. 
Flow  is  similar  to  2A  including  high  velocities  along  the  downcoast  sand 
dike. 

h.  Plan  2D.  Same  as  2A  with  a  weir  in  both  jetties. 

Flow  is  similar  to  1A  but  during  the  early  ebb,  flows  attack  the  bend  in 
the  upcoast  rubble  mound  jetty. 

i.  Plan  2D  I .  Same  as  2D  but  with  shortened  jetties  and 
berm  on  downcoast  sand  dike.  Flow  is  similar  to  Plan  2D. 

j.  Plan  3 ■  This  is  the  same  as  the  project  plan  pre¬ 
sented  in  the  survey  report.  Flow  patterns  are  fairly  good  between  the 
jetties. 

1.29  A  review  of  the  photographs  shows  that  Plans  2D  and  2D1 

were  better  than  the  other  plans.  The  problem  of  any  high  velocities 
along  the  downcoast  sand  dike  would  be  alleviated  by  filling  the  area 
adjacent  to  the  downcoast  basin  to  a  level  above  the  high  water  mark 
with  excess  excavated  material  from  the  basins  and  channels.  Plan  2D 
and  2D1  are  also  less  costly  than  Plans  1  or  3.  For  Plans  1  and  3  ebb 
and  flood  velocity  direction  are  reversed  bayward  of  the  upcoast  sand 
dike  compared  to  the  base  plan.  For  Plan  2,  bay  circulation  remains 
closer  to  the  natural  condition.  Wave  tests  indicate  that  wave  heights 
are  lower  in  the  entrance  channel  for  Plan  2  than  for  Plans  1  and  3- 
The  wave  tests  consist  of  seven  second  waves  with  wave  heights  of  4.8 
feet  generated  from  the  east  and  southeast.  Shoaling  tests  also  have 
been  performed  and  indicate  that  the  weir  and  deposition  basins  will 
operate  very  efficiently.  The  complete  results  of  the  model  tests  are 
not  available  in  report  form.  However,  Plan  2D1  is  the  selected 
plan  based  on  the  detailed  model  testing. 

1-30  Monitoring  of  project  effects.  Constructing  jetties 

at  Little  River  Inlet  would  likely  have  some  effect  on  adjacent 
beaches.  In  order  to  identify  changes  which  might  be  attributed 
to  proiect  construction,  a  monitoring  program  would  be  undertaken 
at  an  annual  cost  of  $14,000  as  part  of  the  project.  This  program 
would  cover  a  minimum  !0-year  period  after  project  completion  and 
would  monitor  both  existing  and  future  geographical  features  in 
addition  to  project  features  and  structures.  A  summary  of  the  pro¬ 
iect  monitoring  plan  follows. 
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SUMMARY  OF  LITTLE  RIVER  INLET  PROJECT  MONITORING  PLAN 


I  ten  Extent  Frequency 

HYDROGRAPH I C  SURVEYS  : 


bepos  i  t  i  i ci  Bas  i  n 

Whole  Basin 

Annua  1 

Let  ranee  Channel 

Entire  channel 

Annua  1 

1  n , er i or  Channe 1 

Entire  channel 

B i enn i a  1 

Ou'er  Bar 

2000  feet  on  each 

Once  during  the  1st 

LAND  SURVEYS: 

side  of  J  e  1 1 i es 

1000'  seaward 

5  years 

Sand  Fillet  f  Prof i 

les  Parallel  f,  S00  ‘  from 

Sem i -annua  1  for  1st 

jetties  to  MLW  1 i ne 

3  years;  then  annual 

Be, ic h  P rof i 1 es 

7  along  east  beach 

7  along  west  beach 

Annua  1 

Jetty,  1  eve  1 s 

Both  jetties 

B i enn i a  1 

PHOTOGRAPHS : 
Ae  r  i  .1 1 


Jet  t  / 


Little  River  Inlet)  Annual 

Mad  Inlet  ) 

Tubbs  Inlet  )  Continuous 

Hoq  Inlet  )  (include  intervening  area) 

Sha I  lot te  Inlet  ) 

Both  jet  t i es  Annual 


SAND  SAMPLING: 

Deposition  Basin  10  surface  samples  Annual 

Entrance  Channel  5  surface  samples  Annual 

Interior  Channel  10  surface  samples  Annual 

Outer  Bar  10  surface  samples  Annual 

Beach  Nourishment  10  surface  samples  Only  when  sand  is  being 

Areas  for  each  area  placed,  near  end  of  the 

nour i shment 

Sand  Fillets  at  6  surface  samples  Semi-annual  for  1st  3  years; 

Je t  t i es  t  hen  annua  1 

Beach  Profiles  112  surface  samples  Annual 


2.0  Environmental  Setting  Without  the  Project 

;.0i  General.  Little  River  Inlet  is  a  shallow  coastal  inlet 

located  in  Brunswick  County,  North  Carolina  and  Horry  County,  South 
Carolina  (see  Plate  1).  Little  River  originates  in  Little  River  swamp 
and  flows  generally  eastward,  entering  the  Atlantic  Ocean  at  Little 
River  Inlet  between  Waties  Island  and  Bird  Island.  The  inlet  pro¬ 
vide'-'  an  ocean  entrance  to  the  AIWW  and  to  several  tidal  streams  in 
the  Little  River,  South  Carolina  -  Calabash,  North  Carolina  estuarine 
, u The  Little  River  Inlet  estuarine  system  is  characterized  by  high 
;•/  ocean  beaches,  sand  and  mud  flats,  intertidal  shellfish  beds,  and 
expanses  of  salt  and  brackish  water  marshes  intersected  by  numerous 
i idol  streams.  The  inlet  is  constantly  shifting  due  to  ocean  currents 
and  wave  action  resulting  in  a  situation  which  is  hazardous  to  navi- 
'lit  i  on  . 

2.;)2  History  of  Little  Rivet  Inlet  shoaling  problem.  Prin- 

,  j  | ,.  difficulties  attending  navigation  result  from  inadequate  depths 
tc  r  o  ,  s  the  ocean  and  inner  bars  and  continual  shiftinq  of  the  bat 


hannel.  Channel  alignment  shifts  so  rapidly  and  so  often  that  it  is 
difficult  for  the  Coast  Guard  to  maintain  channel  markers  in  proper 
positions.  During  periods  of  low  tide  or  of  high  seas  or  swell,  the 
bars  are  extremely  hazardous  if  not  impassable.  This  condition  has 
created  an  unstable  channel  without  adequate  depths  to  permit  unre¬ 
stricted  navigation  through  the  inlet  and  offshore  bar.  To  help  al¬ 
leviate  this  condition,  emergency  dredging  under  the  River  and  Harbor 
Act  of  19^5  was  performed  at  Little  River  Inlet  in  August  1967  when  an  8 
x  100-foot  cut  was  made  through  the  inner  bar  for  a  distance  of  1,200 
feet.  During  November  of  1968,  emergency  dredging  was  performed  at  the 
entrance  (ocean  bar)  to  provide  a  channel  10  x  100  feet  for  a  distance 
of  2,600  feet.  These  dimensions  were  not  actually  achieved  and  the 
channel  soon  deteriorated  further. 

2.03  In  197^,  Congress  included  in  P.L.  93-251  a  provision 

which  directed  the  Corps  of  Engineers  to  perform  emergency  dredging 
operations  needed  to  maintain  channel  depths  sufficient  to  permit  free 
and  safe  movement  of  vessels  as  an  interim  measure  until  the  authorized 
project  is  constructed.  Emergency  dredging  under  this  authority  has 
been  accomplished  as  follows: 

a.  The  inner  channel  was  dredged  by  pipeline  dredge  to  a 
bottom  depth  of  8  feet  mlw  and  a  bottom  width  of  100  feet  between  29  Hay 
I97A  and  9  dune  197A. 

b.  The  outer  bar  was  dredged  by  the  Corps-owned  side- 
caster  dredge  MERRITT  to  a  depth  of  10  feet  mlw  and  a  bottom  width  of 
100  feet  between  31  March  197A  and  30  April  1974. 

c.  During  the  period  28  April  1975  and  15  May  1975  the 
Corps-owned  sidecaster  dredge  MERRITT  attempted  to  dredge  an  8  x  100- 
foot  channel  through  the  outer  bar  for  a  distance  of  1,500  feet. 

d.  The  most  recent  dredging  occurred  in  March  and  April, 
1976.  During  this  period  the  Corps-owned  sidecaster  dredge  FRY  attempted 
to  dredge  a  3,A00  by  8  by  100-foot  channel  through  the  outer  bar  and  a 
contractor  owned  pipeline  dredge  removed  107,836  cubic  yards  of  material 
from  a  14,000-foot  section  of  the  6  by  100-foot  inner  channel. 

2 . 0A  Emergency  dredging  of  the  outer  bar  is  accomplished  by 

the  only  practicable  equipment  capable  of  working  in  such  shallow  inlets 
without  damage  to  itself  -  Corps-owned  sidecaster  dredges.  However,  this 
equipment  is  inefficient  in  obtaining  desirable  depths,  and  complaints 
of  inadequate  depth  are  received  within  a  week  or  two  of  its  departure. 

In  short,  the  emergency  dredging  of  the  channel  is  considered  to  be  an 
inadequate  alternative  to  stabilizing  the  inlet  channel  by  jetties. 

2.05  Other  Federal  projects.  The  Cape  Fear  River,  about  32 

wiles  upcoast,  is  the  nearest  Federally  improved  inlet  to  the  north. 

The  nearest  Federally  improved  harbor  on  the  downcoast  is  Georgetown 


Harbor,  '’'mb'  E  ir.ilina,  about  56  miles  away.  Murrells  Inlet,  South 
Carol  i  n  1  i ibiAit  55  -iles  f  ron  Little  River  Inlet.  This  inlet  has  a 
severe  shn.il  my  problem  with  a  norma)  controlling  depth  of  about  3  feet, 
mean  1 ow  water.  The  Murrells  Inlet  Navigation  Project  (similar  to  the 
Little  River  Inlet  Project)  is  in  the  final  stages  of  preconstruction 
plannine.  The  Federally  maintained  Atlantic  Intracoastal  Waterway  is 
located  at  the  upper  erd  of  the  proposed  project. 

2.06  Regional  physiography  and  geology.  The  project  lies 

along  the  eastern  edge  of  the  Atlantic  Coastal  Plain  Physiographic 
Province.  This  province  is  underlain  by  sediments  of  Cretaceous  to 
Recent  Aqe  which  become  thicker  in  a  southeastern  direction  from  the 
Fall  Line.  Little  River  Inlet  lies  along  the  central  axis  of  a  north¬ 
west  trending  structural  high  known  as  the  Cape  Fear  Arch  (originally 
known  as  the  Great  Carolina  Ridge).  This  arch  is  thought  to  have  begun 
flexure  in  Late  Eocene  time  and  to  have  continued  to  rise  until  late 
Miocene.  Sediments  younger  than  Miocene  are  essentially  flat  lying 
whereas  older  sediments  dip  slightly  away  from  the  axis  of  the  arch.  In 
the  central  part  of  the  arch,  erosion  has  removed  most  of  the  Tertiary 
sediments  exposing  Paleocene  to  Upper  Cretaceous  formations  below  a  thin 
cover  of  late  Tertiary  to  Recent  sediments  (see  Plate  6). 

2.07  The  barrier  islands,  such  as  Bird  and  Waties  Islands,  are 

geologically  very  young,  having  been  formed  during  Pleistocene  to  Recent 
time.  Bird  Island,  located  upcoast  of  the  inlet  is  somewhat  less 
typical  of  barrier  islands  than  Waties  Island,  which  is  located  down- 
coast  of  the  inlet.  Bird  Island  has  an  average  width  of  1,000  feet  and 
is  low  topograph i ca 1 1 y ,  with  very  low,  arcuate,  northeast  trending  dune 
ridges  being  the  dominant  feature.  Waties  Island  is  larger  and  wider 
and  has  a  more  we  1 1  developed  typical  geomorphic  expression,  with  beach 
environment,  hummocky  dune  ridges  with  scrub  vegetation,  and  a  backdune 
flat. 

2.08  Shallow  borings  taken  in  the  inlet  all  found  similar 

sands  down  to  a  depth  of  25-5  feet  where  they  were  terminated.  The 
sands  were  generally  gray,  fine  to  coarse  grained,  with  varying  amounts 
(up  to  30  )  of  shell  fragments,  occasional  minor  clay  beds,  and  areas 
containing  minor  (less  than  5  )  heavy  minerals.  The  sands  contained 
occasional  wood  fragments,  and  were  generally  quite  uniform  in  grain 
size,  color  and  texture.  The  sands  were  dense  to  very  dense  with 
average  blow  counts  (standard  penetration  test)  above  30  and  with 
blows  above  50  being  common  in  the  lower  depths.  The  blows  tended  to 
increase  with  depth  in  the  shallow  borings.  Two  deeper  borings  found  a 
lessening  of  density  (decrease  in  blow  count)  and  an  increase  in  shell 
content  at  a  depth  of  about  35  feet.  This  was  about  four  feet  above  the 
contact  with  the  underlying  siltstone  and  shale.  The  s i 1 ts tone-sha 1 e 
was  found  to  be  relatively  soft  in  the  first  deep  boring  (low  blows 
N=27)  while  this  same  interval  in  the  second  had  very  high  core  losses. 
The  39-foot  depth  appears  to  be  the  depth  of  scour  of  the  present  inlet. 
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.  t ;  :  i . ,  j  i1-.;.,-  (hi-.  !.■;>!  h  i  h'k-'-J  -'t*J  intents.  The  I  imestone  and 

.  .  ..  . i:  i‘  I  .  •{ : k  m  i  mj. »  i;>>'  nt  ion  of  Pa  1  eocene  age. 

!  i  •  .es  tones  enctnn  { ere-i  w>  re  looro  <  in1  1 1  <_•  1  y  1  foot  or  less  in  thick- 
.  -iit-,  i nd  generally  hard.  They  wore  generally  fine  grained  and 
-ii  oh'-.  *'.  -■•>->  i  1  i  ferous  .  Thin  tiniest  oe  beds  were  found  at  the  point 

•  us.,1  in  both  d<  ‘D  borings.  As  noted  above,  the  35“ foot  depth 
i :  • . .  b,  t  ho  lisit  of  recent  scour;  nearly  all  material  above  this 

.  ...  1 1  point  consisted  of  similar  gray  sands.  Shoreline  change  studies 
mate  that  the  inlot  has  occupied  the  area  in  which  these  borings 
• ; o  f  then  during  shifts  in  the  very  recent  past.  All  the  sands  above 
<r,-t'i.ot  depth  are  of  Pleistocene  to  Recent  Age,  most  of  them  being 
Keren  t  Age. 

P.m  Soils.  The  materials  forming  the  beaches  in  the  project 

o  a  .  i  ns  i  >  t  >.  h  i ..  f  I  v  of  s  i  1  i  ca  sand,  but  locally,  shell  fragments  are 
, i [id 1 1  .  On  ost  beaches  a  thin  bed  of  peaty  clay  or  sand  crops  out 
•  ir  ii  an  sea  level.  This  lay<.r  is  commonly  covered  except  immediately 
m  storms  and  is  more  resistant  to  erosion  than  the  beach  sands, 
gaina  is  expose...  at  several  places  along  the  beach.  Soils  in  the 
■tie  River  |nl,-i  art  a  belong  to  the  Capers  and  Wando-coas  ta  1  beach 
.  .  mi  it  ions  (Craddock  and  E 1  lor bee) . 

10  Capers  association.  Capers  soils  are  deep,  poorly  drained, 

■ariy  level  soils  on  tidal  flats  and  are  flooded  almost  daily  by  salt- 
iter  tides.  These  .oils  have  very  dark  g ray i sh-brewn  to  dark  gray  silt 
i ,.im  to  clay  surface  layers  and  gray  to  greenish-gray  silt  clay  loam  to 
ay  subsoils.  Soils  in  this  association  contain  a  high  percentage  of 
gaiiic  material  and  are  not  suitable  for  dry  land  agriculture. 

it  Wando-coas ta 1  beach  association.  This  association  con- 

i  i ns  deep,  excessively  to  we  I  1 -d ra i ned ,  gently  sloping  to  nearly  level 
>ils  which  have  developed  in  thin  beds  of  sands.  These  soils  occur  as 
la  •; Hi ,  nearly  level  area  between  the  Waccamaw  River  and  the  ocean  and 
.and  dunes  and  beaches  bordering  the  ocean.  Wando  soils  and  coastal 
■ach  make  up  SS  arid  3S  percent  of  this  association,  respectively.  The 
.lining  It)  percent  is  made  up  of  Lakeland,  Rutledge,  and  Capers  soils. 

-  Wando  .oil-,  are  excessively  drained  and  occupy  a  long 
-.trip  of  land  paralleling  the  coast  just  behind  the  send  dunes 

;*■.».  t.i-.v  lir-.. .  They  have  dark  grayish-brown  fine  sand  surface 
i  and  a  i'anq  brown  fine  sand  subsoils.  Coastal  beach  consists  of 
in  !  .  nut  -lint--,  occupying  a  narrow  strip  of  land  bordering  the 

-  e  •  i;  hi  ,.gr 

1’  Utile  River  Inlet  sediments.  Table  1,  which  is  a  resume 

’  1  .  ..-ii  ,u]t  t  siiows  that  the  greater  portion  of  the  subsur- 

i :  •  rial  •ti  .  oun t e red  at  Little  River  Inlet  are  poorly  graded  fine 
Ity  sat  id  s .  With  the  exception  of  t  h<  more  plastic  soils  found  at 
.  ths  gm ..iter  than  36  feet  in  borings  No.  LP-1  and  No.  LR - 1 3  (see  Plate 
.  'n,  ■  ;  :  i  r  i  -  .  i  /  -  hr  eat  ti  wa  of  all  the  soils  tested  is  as  follows: 


0  .  4 


'  ■  •  meal  •.  that,  in  post  coses  ,  ,1 

hs.  •  reached  within  the  f  i  I  s  t  foot 

i‘-  the  .  xpet  t  <d  geiei  •  !  i  n- 
•  n  use  in  depth.  I  n  a  more  recent 
•  •  1  I .  .  t  *‘d  with  a  modified  Petersen  dredge 

'  1  ■  in  Li  ;;  ie  River  ( see  Plate  /  •  .  Sed  i  men  t 

l-'-n  .  :  v  t c"t  ranee  channel  and  stations  LR  I  - 1 

i  were  mostly  gray  or  light  gray  poorly 
■  .15!  ions  I  PI-5,  LRI-7,  and  LRI-9  further  up 

:  '  :  r  •  i  r  i  I c.onnesed  of  gravel  -s  i  ze  shell  f  rati  - 
'and .  r)’'n!r,  sire  analysis  data  are  presented  i  r, 

‘  *  >•  » ’  <*n.i  I  vse  ,  of  t'ene  sediment  samples  did  not  reveal 
i'  -’unt',  that  would  adversely  affect  water  quality  during 
1 1  s  post  I  op  '-.if  i  or.  ( see  Table  2  )  . 

.  t  tor  a!  dri'  t  .  W’  •  e  wavers  approach!  nq  the  shore  I  i  ne  at 
:  cof’Dletelv  r--fr.ic  ted,  the  break  i  nq  waves  create  a 
riora!  current .  This  current  is  more  apparent  in  t he 
'r  •'  '  han  fartti‘>  out.  I?  carries  the  beach  sand,  which 
1  into  ■  u s pencil  . i  t-v  tn(-  turbulence  of  the  breaking 

•  h' '  r  e  oar  a  I  1..  i  to  tin'  beach.  The  sand,  which  is  moved 

V  1  i  r  ’  1 1  ! i  i  r  t  .  The  tern  "net  littoral  drift1' 

■  '  *■•■''<  1  •'  !'•<  tween  t  t'e  volume  of  sand  moving  in  one  di  - 
’  ■'  i  1  o  '  ih.it  >v  i  r.<i  in  the  opposite  direction.  At 
'  .  '  h‘  pr  ed.  VI  i  .  in  t  direction  of  littoral  drift  is  in 

'  :l  t'  ertiou.  Based  on  the  latest  available 

■"  •  ;  • I t • or  1 1  Irift  rates  for  the  Little  River 


'*!  300,000  cubic  yards 

ir’t'  ‘it  '  ,  ,1  200,000  cubic  yards 

it-ri  ,1  100,000  cubic  yards 

'  ■'  i  I  drift  100,000  cubic  yards 

■'■/■■■■  l  it  tie  River  from  1873  to  1968  are 


a  ’  Thi  i'i  ate  three  qeoloqic  formations  in  the 

1  ;  round  v.  1 !  ■  •  ■  aquifers,  the  Tuscaloosa,  Black  Creek, 

,  'em.  r'in-t  of  the  well  water  along  the  Grand  Strand 
"  !■  f  i  eet  a  a-'  Pt-He.-  formations.  The  Black  Creek 
,  chie'ly  ot  dark-gray  laminated  clay  and  sand.  Wa t 1 
■!'  inn  is  •-■aft,  highly  mineralized,  and  contains 
'■o  ii'li'Hiat.  .  t'anv  flowing  wells  in  Georgetown  and 
'  h.  ■  r  w. :  t  r  f  r.  am  this  formation.  The  Peedee  for- 
i'  1  and  7  gr1  imerbedded  wi*h  thin  ledges  of 


'-tone.  Waters  in  this  formation  are  soft  and  contain  considerable 
bi.arbonat  -.  The  Tuscaloosa  formation  contains  a  great  deal  of 
ml  through  which  water  can  circulate  freely  and  as  a  result  is  one  of 
no  nos  t  productive  water  bearing  formations  in  the  Coastal  Plain. 

:ti-r  derived  from  the  Tuscaloosa  format  inn  is  soft  and  only  moderately 
o-o  i  I  iced. 

.  in  Surface  water.  The  Little  River  Inlet  system  conforms 

i'i  Pritchard's  (1955)  definition  of  an  estuary  as  'a  sen i -enc I osed 
i.istal  body  of  water  having  a  free  connection  with  the  open  sea  and 
;'hin  which  tire  seawater  is  measurably  diluted  with  fresh  water  run- 
Low  salinity  water  enters  the  inlet  area  via  AIWW  and  despite 
i  i  nq  processes,  some  stratification  occurs.  As  can  be  seen  in  Table 
,  t ra t  i  f i ca 1 1  on  was  observed  at  station  LRI-9  (see  Plate  7)  during  an 
i  il  1976  study  by  the  South  Carolina  Marine  Resources  Center.  It 
r,  wild  be  noted,  however,  that  this  study  was  conducted  during  a  rather 
.tensive  drought  and  salinities  may  have  been  somewhat  higher  than 
,1  I  . 

-  ’  The  Marine  Resources  Center  found  pronounced  oscillations 

salinity  over  a  tidal  cycle  in  Little  River  Inlet  and  as  a  result, 
estuary  is  regarded  as  po  i  k  i  I  oha  I  i  ne  .  During  high  tide,  relatively 
■  w,  greenish  ocean  water  is  present  throughout  the  lower  portion  of 
<•  inlet.  In  contrast,  the  entire  estuary  is  occupied  by  tu.bid, 
i  own i sh-co I ored  water  of  substantially  ’ower  salinity  at  low  tide. 

Mai  i ne  Resources  f enter  found  that  bottom  salinity  samples  taken 
o  ! v  from  low  to  high  tide  at  station  LRA-3  on  22  April  1976  varied 
a  ini-sun  of  23-95  parts  per  thousand  (o/oo)  to  a  maximum  of  32.97 
Such  highly  variable  conditions  of  salinity  have  a  pronounced 
1  ..  i  on  the  species  composition  of  benthic  communities  in  estuaries 

-  i.  1954;  Dahl.  1956;  Boesch,  1976;  Calder,  1976). 

Tides.  The  AIWW  enters  Little  River  about  2.4  miles 
trie  mouth  of  Little  River  Inlet.  At  a  point  one  mile  above  the 
>.,  •  h ,  the  mean  tide  range  is  4.5  to  4.7  feet  and  the  spring  range 
..  to  5-4  feet  (the  spring  tide  is  the  tide  which  rises  highest 
1  a '  1  •,  lowest  when  the  earth,  sun  and  moon  are  aligned).  At  the 
f  Little  River,  the  mean  tide  range  is  4.4  feet  and  the  spring 

■  i  is  5.7  feet.  Some  of  t  Re  highest  observed  storm  tides  in  the 

mi-  produced  by  hurricane  Ha<tel  on  15  October  1954.  At  Cherry 
B<  ivin,  roughly  on  the  ocean  fronting  the  town  of  Little  River,  a 
,i  highwatrr  mark  of  nearly  17.0  feet  above  moan  sea  level  was 

at  the  town  of  Little  Piver  a  tide  level  of  about  16.5  feet 
'  in  sea  I  eve  I  is  estimated  to  have  occurred . 

■  Water  quality.  Water  quality  in  the  study  area  is  con- 
1  re  ;  to  be  fair  to  good .  Recent  water  quality  data  collected  and 

.  ./el  by  t  lie  S.  C.  Marine  Resources  C  niter  as  part  of  a  contract  witn 
l.  S.  Army  Corps  nr  Lnqinti  rs  is  presented  in  Table  3-  The  lowest 
/  ,it  value  observed  was  6.5  mq / 1  in  a  hot  tom  water  sample  from  station 


LRI-I.  Since  there  is  no  industrial  pollution  in  the  area,  pollution 
problems  are  >-'a  i  n  I  v  related  to  bacterial  con  t  am  i  na  t  i  on  from  improperly 
treated  domestic  wastes.  As  a  result  of  this  problem  most  of  the  area 
has  been  closed  to  she  11  fishing.  In  South  Carolina,  the  Department  of 
Health  and  Environmental  Control  has  closed  the  area  starting  at  Little 
River  Inlet  and  including  all  of  Little  River  as  far  as  shellfish  may 
grow ,  in.  lading  the  A I WW  to  the  North  Carolina  State  line  and  including 
parts  of  Dunn  Sound  to  a  point  southwest  of  the  bridge  to  Waties  Island. 
In  North  Carolina,  the  Department  of  Natural  and  Economic  Resources  has 
close!  the  Calabash  Creek  area  and  the  AIWW  and  contiguous  waters  up¬ 
stream  to  just  above  the  Sunset  Beach  bridge. 

2.20  Climatology.  The  climate  of  the  area  is  temperate  and  is 
moderated  by  the  nearness  of  the  ocean  and  the  Gulf  Stream.  Although 
summers  are  warm  and  humid,  temperatures  of  100°F  or  higher  occur  on  the 
average  of  less  than  once  a  year.  The  mean  annual  temperature  is  about 
64°F  .  The  frostfree  growing  season  averages  about  231  days.  The  first 
free/e  generally  occurs  around  the  first  part  of  November  and  the  last 
freeze  near  the  end  of  March.  Precipitation  is  well  distributed  through¬ 
out  t h..  year  with  an  average  of  about  50  inches.  Percentage  of  precipi¬ 
tation  by  seasons  is  as  follows:  18"!  winter;  20s  spring;  41?;  summer; 

and  21  fall.  Low  pressure  areas  moving  northeast  along  the  coast  bring 
heavy  amounts  of  rain  but  rarely  snow  during  the  winter  months.  During 
the  late  summer  or  fall  months,  hurricanes  occasionally  reach  the  South 
Carolina  coast.  Available  records  indicate  that  over  70  storms  and/or 
hurricanes  have  struck  the  coast.  Heavy  precipitation  usually  occurs 
with  these  storms,  i.e.,  more  than  eight  inches  of  rainfall  associated 
with  the  hurricanes  of  September  1924  and  October  1964  were  recorded  at 
the  Georgetown  weather  station  located  about  56  miles  south  of  the 
proj  ec  t . 

2.21  Biological  resources. 

2.22  General.  For  the  purpose  of  this  report,  biological  re¬ 
sources  will  be  separated  into  distinct  assemblages  of  plants  and  ani¬ 
mals  called  biotic  communities.  In  general,  biotic  communities  may  be 
identified  on  the  basis  of  their  dominant  vegetation  or,  in  the  absence 
of  dominant  vegetation,  by  physiography.  Nine  major  biotic  communities 
have  been  determined  as  being  present  within  one  or  two  miles  of  the 
project.  These  are: 


Coastal  fringe  communities 
Beach 
Dune 

Pine  forest 

Maritime  shrub  thicket 
Coastal  plain  communities 
Oak-pine  forest 
Estuarine  Communities 
Open  water 
Tidal  marshes 
Sand  and/or  mud  flars 
Dredged  material  islands 
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[  ah  if  the  biotic  connuni  ;i,>c  described  in  the  following 
m  li'a  .  doscript ion  and/or  list  of  characteristic  plants  and 
.  h, 'rentes  usee  to  cor.pi  le  these  are  as  follows: 

-  P.idford  et  al.  1968;  S.  C.  Wildlife  and  Marine 
r-  ■  ■  ■  u  r  e  <  -  s  Department  1  9  7  ;  Teal  and  Teal  19&9- 

-  Fob  i  n-.  •.  t  al.  1966;  Pough  1951. 

-  -  Burt  and  Grossenheider  I96A;  Palmer  195^. 

*  -  (•'  | 

iaes  -  Conan t  1958;  Carr  and  Coin  1955. 

Boeder  19^3;  Carr  and  Goin  1955;  American  Fisheries 
Society  1  9 0 ;  Cupka,  1972. 

■'brotes  -  Morris  1951;  Gosner  1971;  Miner  1950;  S.  C. 

Wildlife  and  Marine  Resources  Department  1976. 

Beach.  Beach  communities  in  the  area  are  found  along 
northeast  of  the  inlet  and  Waties  Island  to  the  southwest. 
nT'i'i'  tv  i  '  comprised  of  a  dry  berm  zone  located  beyond  the 
in-,  t-1  intertidal  zone  that  is  alternately  covered  and 
rid  1'  action,  and  a  subtidal  zone  that  occurs  below  the  low 
nd  ..tends  seaward,  merging  with  the  ocean  surf.  Beaches,  in 
von  t  !•,  -  sloping  communities  that  serve  as  transitional  areas 
a  .'.at-'-r  and  upland  terrestrial  communities. 

The  beach  community  is  a  harsh  environment  characterized 
■nines  in  no> t  of  its  physical  environmental  parameters.  This 
irly  true  of  the  upper  surface  layers.  Vascular  plants  are 
a-.:,!  '  re-  these  communities  primarily  because  of  instability 

trata,  high  salinity,  and  extreme  fluctuation  of  moisture. 

•■>:!  seeds  of  Caribbean  and  European  plants  carried  by  the  Gulf 
■;;t  'imes  •  assert  up  on  the  Peach  following  the  passage  of 
'  i  1  •  r  t -  an  the  beach  are  stratified  by  wind  and  wave  energy 
,r din;  to  particle  siz«  md  are  composed  of 
i  m  .•lined  quartz  sands  and  shells  and  shell  fragments. 

■'mm-  .  i  1  ,-.-r  *  <  hr  at  c  %  are  the  predominant  faunal  organisms 
hi-.i.  h  1 i  on  and  most  1  i  vi  beneath  the  sand  surface  where 

e.'  '■  a  r»  •  mas  t  ionstant.  Organisms  in  these  areas 

ill.  u-.  i.-<_  t  i'd  to  strong  wave  and  current  action,  the  rise 

•  i  ••  .  e  |  ;  -  i  on  o.'d  i  -n;i  t  s  ,  heavy  predation,  and  wide  fluc- 

.  ■  1 1  ■  and  '..,1  ini  tv.  Under  such  rigorous  environmental 

•:■■  '  !..-  i  i  •- !■  c  di  1  i  .md  an  I  nigh  1  /  adapted  for  survival.  A 

:  •  i  - >'  i'..)'  '  ,i  ,  are  filter  or  deposit  feeders 

'  ,  i  u  •  h.  i -i :  •  •  r  •  i .  I  ■  i !  zom-s  where  there  is  a 

:  i  I.  t  ■  r  :  e.  i .  r  t  ••  r  b  -•  ,./qht  in  by  the  t  i  des  or 

:  .o.i'  i  •  -  m  ,i -i  i  - 1  1  ,  i"  t  ‘-e  hi -ac  h  . 


I  1 1  i  vf  1  /  few  bpi'C  i  es  inhabit  sandy  beaches,  but  those 
,g  »  .•••>>  f  •  egaer 1  !  v  occur  in  large  numbers.  Consequently,  high  energy 
le.Khes  .11  r  fat  f  t  ctri  being  biological  deserts,  and  together  with  the 
use),  luted  fauna  they  act  as  extensive  food - f i 1  ter i ng  systems  (Riedl  and 
MeMubo".  ;•'>??,'  .  Typical  beach  inhabitants  are  beach  fleas  and  ghost 
i.ra!v,  ir  t  he  bi-ach  hern;  Florida  conquinas,  mole  crabs  and  various 
burrow;  ng  >r-s  >  n  the  beach  intertidal  zone  and  blue  crabs,  horseshoe 
tiab  ,  *nd  dollars  and  numerous  clams  and  gastropod  mollusks  i  ri  the 
beat  h  sabtitial  areas.  In  addition,  several  species  of  fish  are  commonly 
observed  in  the*  surf  zone  along  the  beach,  many  of  which  are  of  impor¬ 
tance  to  the  sport  and  commercial  fisheries  of  the  state.  The  Atlantic 
silvar side,  bay  anchovy,  Florida  pompano.  Gulf  King  fish,  striped  mullet, 
i ough  silversid",  striped  killifish,  striped  anchovy,  permit,  bluefish, 
red  drum,  and  planehead  filefish  arc  the  most  commcr  .  These  species  are 
also  considered  to  be  part  of  the  open  water  community  discussed  in 


.  }0 


2. ?8  The  beach  zone  is  also  utilized  by  many  species  of  shore- 

birds  lie-,  ting  and  feeding.  Species  commonly  observed  are  the  Amer- 

i  cm  •  >y  •>  t  e  t  catcher,  plovers,  willet,  sandpipers,  lesser  and  greater 
, " 1  I  ■  >w I  eg*. .  gulls,  and  terns.  Atlantic  loggerhead  sea  turtles  utilize 
Suit1,  C.irol  i  na  beaches  for  nesting  purposes  during  the  summer  months. 

b.;>9  In  April  1976,  the  S.  C.  Wildlife  and  Marine  Resources 

Department  ( SCWMDD)  under  a  contract  with  the  U.  S.  Army,  Corps  of  Engi¬ 
neers,  c undue 1 ed  studies  of  the  macroinvertebrate  communities  in  the 
projec*  vi.-.  icily,  including  those  in  the  intertidal  beach  zone.  Samples 
o’  the  intertidal  nacrofauna  on  Waties  Island  and  Bird  Island  adjacent 
;  i  t  fie  inlet  were  collected  at  stations  located  at  high  tide,  mid-tide 
and  low  tide  levels  along  a  transect  (Plate  7)  on  each  of  the  two 
benche >.  Analysis  of  these  samples  by  SCWMRD  showed  that  the  existing 
communities  ire  typical  of  those  found  along  high  energy  beaches.  Both 
species  richness  and  diversity  of  benthic  invertebrates  were  low.  As 
shown  in  Table  A,  haustoriid  amphipods  and  the  coquina  clam,  Donax 
variabilis,  accounted  for  98.4  of  the  macrofauna  observed  on  Waties 
I  .land  beach,  and  85.8  on  Bird  Island  beach.  In  each  case,  substan¬ 
tially  fewer  individuals  and  species  were  found  at  high  tide  than  at  mid 
i  r  lew  tide. 

7.39  Dune.  Dunes  are  located  landward  and  run  parallel  to 

tie.,,  h  .  or  ■  u'i  i  t  i  •  . .  They  are  composed  of  drifting  sand  and  their  heiqht 
lirr.i  i >>•>  >'  '"ov •men t  is  determined  by  wind  direction  and  intensity. 

Few  i ,  s  si  plants  are  capable  of  tolerating  the  harsh  environment  of 

th.-  I ; i in •  -o  ii  unity.  As  a  result,  vegetative  cover  is  usually  sparse  and 
.on  i  .t  :.t  .-.Irv  inant  ly  of  sa  1  t  -  to  I  grant  perennial  grasses.  Typical 
.  '  ,  I  -  i..s  >o,  ,  i  ,i  n  tlii.tl.  ,  sisiiiiMch  orach,  bitter  panic  grass, 

,  1 1  •  :  gra  ,  sea  oat  s  ,  and  broomsedqes.  All  of  these  plants 

ii-p.-nd  on  t  •>,.  want  influx  of  nutrients  because  leaching  in  the  dune 

••  iin :  •  .-  o  r  ,  >•  tpid.  Lil-cwise,  ill  of  the  above  species  derive 

i  o  1  ;  i  1  *  ror  ten  i  iuikitr  mat  ter  a  t  t  ached  to  the  sands  and  prec  i  pi  - 

oil  i  ■  <'■■■•/  .n  cumulate  sand  it  their  base,  the  plants  increase  the 
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in  these  habitats  consist  of 
!  ly  flooded  in  low  swdlr  areas 
-  lev.it  ions.  Typical  shrub 
I  i  nq  ,  seaside  elder,  winged 
•  oak,  red  cedar,  and  horcules 
aer.cy  of  occurrence  i  ri  any 
strata",  moi  sture  and  degree  of 
it.  these  communities  are 
inn  . i  1  ci  (trapes.  Few  hor- 
ur'ace  due  to  the  shading 
!•  '  ■  vi' rii  r t  t . ■  s s  o!  os  t  shrub 
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B i rds  ( con  t i nued ) 


Brown  Thrasher 
Gray  Catbird 
Common  Yellowthroat 
Wh i te- throated  Sparrow 

Mamma  1 s 

Eastern  Cot  tonta i  1 

Raccoon 

Reptiles  and  Amphibians 


Northern  Black  Racer 
Six-lined  Racerunner 


Fish  Crow 
indigo  Bunting 
Seaside  Sparrow 


Cotton  Mouse 
Wh i te- t a  i  led  dee r 


South  Toad 
Fowl er ' s  Toad 


2.35  Pine  forest.  The  pine  forest  community  occurs  landward 

of  the  maritime  shrub  community  on  Waties  Island.  The  pine  forest 
differs  dramatically  from  the  dunes  in  both  physical  conditions  and 
living  organisms.  The  relatively  cooler,  moic,‘,  organic  soils  support 
plants  which  prefer  mesic  conditions.  The  dominant  species,  slash  pine, 
was  first  introduced  to  the  island  in  1950  after  hurricane  Hazel  had 
destroyed  the  then  dominant  loblolly  pines.  Other  trees  found  in  the 
pine  forest  are  red  maple,  red  cedar,  sweet  gun,  red  bay,  sugarberry, 
swamp  willow,  and  black  cherry.  Common  vines  include  sand  bamboo, 
saw  qreenbrier,  yellow  jessamine,  dewberry,  catbrier  and  poison  ivy. 
There  are  also  several  open  areas  in  the  pine  forest  on  the  northern 
portion  of  the  island  where  sand  dunes  up  to  15  feet  in  height  are 
found.  These  dunes  support  vegetation  similar  to  that  found  along  the 
beach  and  were  formed  when  cover  vegetation  was  removed  from  the  is  Km! 
after  hurricane  Hazel.  Before  the  slash  pine  became  sufficiently 
established  to  provide  cover,  shifting  sand  from  the  beach  and  the  open 
dunes  along  the  oceanfront  was  swept  inland  toward  the  marsh  where  it 
accumulated  to  form  the  dunes. 


2.36  Birds  are  the  most  conspicuous  faunal  inhabitants  of 

the  pine  forest.  This  is  particularly  true  during  the  spring  and  fall 
when  numerous  migratory  species  are  present.  Representat i ve  vertebn.tt 
species  found  in  these  communities  in  the  project  area  are  as  follows: 

Birds 


Red- ta i led  hawk 
Red-shouldered  hawk 
Mourning  dove 
Yellow-bellied  sapsucker 
Red-bellied  woodpecker 
Fileated  woodpecker 
Blue  jay 
Carol i na  wren 
Mock i nqb i rd 
Gr  jy  ca  t  b i rd 


F 1 i cker 

Ye  1 1 ow- throa ted  vireo 
Red-eyed  v i reo 
Parula  warbler 
Myrtle  warbler 
Ye  1 1 owthroat 
Red-winged  blackbird 
Boat-tailed  grackle 
Card i na 1 
Indigo  bunt i ng 
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B  i  nK  ( con  t  i  nued  ) 


Brown  thrasher 
Robin 

Cedar  waxwinq 
Mamma  1 s 

Virginia  opossum 
Gray  fox 
Gray  squirrel 
Raccoon 

Reptiles  and  Amphibians 

Green  anole 
Eastern  g  lass  1  i  zard 
Southern  five-lined  skink 
Eastern  coachwhip 
Rough  green  snake 
Scarlet  kingsnake 
Southern  copperhead 

-  .  i  /  Oak-pine  forest.  The  oak-pine  forest  communities  occupy 

the  higher  sites  and  are  generally  found  a  short  distance  inland  of  the 
nlet.  Soils  in  these  areas  are  excessively  well  drained  and  are  sub¬ 
ject  to  severe  leaching.  A  thin  layer  of  leaves  and  pine  needles  and 
I'-es  is  often  intermittently  present  on  the  ground  surface.  Live  oak, 
va t  or  oak,  and  loblolly  pine  are  the  dominant  tree  species  in  these 
:  j'iniin  i  t  i  os .  The  short  tree  or  shrub  region  generally  is  a  mixture  of 
turkey  oak,  overcup  oak,  scrubby  post  oak,  blackjack  oak,  and  wax 
tyrt 1 e .  Other  trees  present  in  this  association  are  dogwood,  magnolia, 
lac!-  willow,  nockernut  hickory,  yellow  poplar,  and  sweetgum.  The 
jo  k-rstor y  includes  such  species  as  wild  black  cherry,  sassafras,  per- 
>i-inon,  various  blueberries,  laurel  cherry,  and  herbs  such  as  wi regrass 
a  ,i  'sedge ,  golden  rod,  aster,  partridge  berry,  Spanish  moss,  mistletoe, 
i  .an  ivy,  and  catbrier.  Animal  species  found  in  this  association 
■■■  lude: 


Rutus-sided  towhee 
White-throated  sparrow 


Cotton  rat 
Wh i te- ta i 1 ed  deer 
Marsh  rabbit 
Rice  rat 


Scarlet  snake 
Yellow  rat  snake 
Southern  toad 
Oak  toad 
Green  treefrog 
Squirrel  treefrog 


J  s 


Cooper's  hawk 
Ri  d- t  a i led  hawk 
T u rkey  vulture 
Black  vulture 
Bobwh i te 
Mourning  dove 
Screech  owl 
C hue k-w i 1 1  1 s  wi dow 
Common  f 1 i c ke r 
Red-headed  woodpecker 
E a s  tern  kingbird 
Eastern  p hoe he 


Blue  jay 
Common  crow 
Fish  crow 

Carolina  chickadee 
Brown-headed  nuthatch 
Mock i ngbi rd 
Eastern  bluebi rd 
Loggerhead  shrike 
Pine  warbler 
Ye  1 1 ow- throated  warbler 
Summer  tanager 
Rufus-sided  towhee 


Mamma  1 s 


Virginia  opossum 
Least  shrew 
Eastern  mole 
Eastern  cottontai 1 
Southern  flying  squirrel 
Raccoon 

Reptiles  and  Amphibians 

Northern  fence  lizard 
S i x- 1 i ned  racerunner 
Southeastern  five-lined 
ski  nk 

Eastern  slender  glass  lizard 
Eastern  hognose  snake 
Eastern  coachwhip 


Eastern  gray  squirrel 
Eastern  fox  squirrel 
Gray  fox 
Striped  skunk 
Wh i te-ta i 1 ed  deer 


Southern  crowned  snake 
Eastern  diamondback  rattlesnake 
Southern  toad 
Oak  toad 

Pine  words  treefrog 
Barking  creefrog 
Carolina  gopher  frog 


2.38  Open  water.  The  open  water  community,  as  defined  here, 

includes  all  marine  and  estuarine  waters  togetl  r  with  all  underlying 
bottoms  below  the  intertidal  zone.  The  open  water  biota  includes  the 
plankton  and  nekton  inhabiting  the  water  column  and  the  benthos  living 
on  or  in  the  substrata. 


2.39  The  plankton  is  mainly  composed  of  unicellular  algae, 
larval  stages  of  many  fish  and  invertebrates  and  the  adult  stages  of 
several  microscopic  invertebrates.  Adult  stages  of  several  macroin¬ 
vertebrates  such  as  jellyfish  (Chrysaora ,  Cyanea ,  Stomolophus , 

Rhopi lema,)  and  comb-jellies  (Mnemi ops i s)  which  are  carried  by  current 
and  tides  are  also  an  important  part  of  the  plankton  community. 

2.40  Nekton.  Fish  are  the  principal  nektonic  species  although 
some  crustaceans  such  as  portunid  crabs,  penaeid  shrimp,  and  some  mol  lust- 1 
such  as  the  squid  spend  at  least  a  portion  of  their  life  as  nekton.  A 
number  of  the  fish  species  including  many  of  importance  to  the  sport  and 
commercial  fishery  are  considered  to  be  estuarine  dependent  and  utilize 
the  coastal  estuaries  for  at  least  a  portion  of  their  life  cycle. 


2.41  Benthos.  The  benthic  environment  includes  a  number  of 
communities  correlated  largely  with  substratun  type.  Multicellular 
green,  red,  and  brown  algae,  and  unicellular  algae  (especially  diatoms), 
are  the  primary  producers  within  the  photic  zone  of  the  benthic  en- 

v i ronmen  t . 

2.42  The  benthic  fauna  is  divided  into  two  groups:  epifauna, 
living  on  the  substratum;  and  infauna,  living  within  the  substratum. 
Infaunal  communities  are  dominated  by  a  great  diversity  of  burrowing  and 
tube  dwelling  crustaceans  (e.g.  amphipods),  polychaete  worms,  and  by 


but  rowing  bivalve  nollusks,  Some  infaunal  invertebrates,  especially 
a'Hinij  the  crustaceans,  are  capable  of  a  high  degree  of  lateral  mobility, 
‘nit  the  majority  are  essentially  sedentary.  The  infauna  is,  with  rare 
exception,  comprised  of  filter  and  detritus  feeding  invertebrates. 

2.43  The  epifauna  contains  a  diversity  of  animal  groups 

associated  with  a  diverse  flora.  Hard  substrata,  such  as  rocks,  shell 
arid  gravel  surfaces,  and  artificial  surfaces,  such  as  pilings,  wrecks, 
and  weirs  support  a  rich  assortment  of  attached  plants  and  inverte¬ 
brate  Typically,  these  communities  contain  red,  green,  and  brown 
algae,  barnacles,  attached  bivalves,  anemones,  corals,  sea  fans,  bry- 
o/oans,  tunicates,  sponges,  and  forami n i f erans .  The  communities  formed 
by  these  attached  organisms  host  a  number  of  both  transient  and  per¬ 
manent  fish  species,  and  motile  invertebrates,  including  gastropod 
nollusks,  starfish,  sea  urchins,  crabs,  and  shrimp.  Attached  epifaunal 
invertebrates  are  principally  filter  and  detritus  feeders,  but  some  of 
the  more  motile  organisms  are  carnivores. 

2.4k  The  epifauna  and  flora  of  muddy  and  sandy  bottoms  tend  to 

:e  much  lower  in  diversity,  and  most  inhabitants  are  microscopic.  These 
-.urfaces  are  unsuitable  for  attachment  by  sessile  invertebrates.  In 
addition,  sand  bottoms  such  as  those  found  in  the  inlet  are  depositional 
ind  the  continual  rain  of  sediment  quickly  buries  attached  animals. 

Thus,  these  substrata  support  diatoms,  other  unicellular  algae,  pro- 
ii->tans,  and  attached  mu  1 1  i  ce  1  1  u  1  ar  algae.  Invertebrates  primarily 
include  motile  deposit  feeders,  such  as  polychaete  worms,  sea  cucumbers, 
and  sand  dollars.  Some  fish  and  crabs  also  graze  on  the  bottom.  At¬ 
tached  organisms  are  restricted  largely  to  the  occasional  bit  of  shell 
or  small  rock  lying  on  the  surface.  The  development  of  oyster  reefs  on 
muddy  intertidal  bottoms,  for  example,  is  dependent  on  the  presence  of 
bits  of  shell  or  rock  for  initial  larval  attachment. 

2.45  Benthic  macroinvertebrate  studies.  The  most  extensive 

study  of  the  benthic  macroinvertebrate  communities  in  the  project  area 
was  recently  completed  by  the  South  Carolina  Wildlife  and  Marine  Re¬ 
sources  Department  under  the  previously  discussed  contract  with  the 
Corps  of  Engineers.  Field  samples  for  this  study  were  collected  at  20 
stations  within  the  Little  River  system  (Plate  2)  during  the  period  19” 
22  April  1976.  Sampling  equipment  utilized  included  a  modified  Petersen 
grab  sampler  and  a  modified  oyster  dredge.  Station  depths  are  shown  in 
the  following  text  table.  A  discussion  of  the  findings  of  this  study  is 
presented  in  the  following  paragraphs. 


Station 

Depth  (Feet) 

Station 

Depth  (Feet) 

LRI  -1 

14.8 

LRE-2 

11.5 

LRI  -2 

9.8 

LRE-3 

9.8 

LRI  -  3 

14.8 

LRA-1 

16.4 

LR  1  -4 

13.1 

LRA-2 

8.2 

LRI  -  9 

16.4 

LRA-3 

4.9 

LRI  -6 

2  1.3 

LRA-4 

4.9 

LRI  -  7 

18.  1 

LRA-5 

13.1 

LR  1  -  8 

11.5 

LRA-6 

14.8 
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t  :  >  j  r,  I  •  ;  is  <■  t  rono  1  •/  influenced  by  till  lot. a1 

!  •  ■giiT.it  is  dti.idediy  reduced  under  t  Pc 

.  1 1  i  ■■  •  i :  I  I  *- 1  ,  and  the  tii'.',  .al  fig*''  me  i  lb  I . 

. 1 1  ;  ,  'v  1  .)•  -n  t  ■  n  t  he  ep  i  !  a.iP.a  .  The  >  e  ...  r  .  ■  n 

r'  i  \/.-i  I'll,  r  cor  IPoi  ah  1 1  to  'be  "'live  bottom 
..>u  si  .a  i  r  Murrell-.  Pile?  I  Colder,  Bt.ir.hn  ami 
rich  -  o-anin  it  i*->  ■  *  si  ■  mges  ,  whin  corals,  mb 


■  .!  tudcnd  r  i  u tarneun  and  Ser  tu  I  ar  1  a  s  tookey  i  (hydroids).  Short-term 
r  ialions  in  salinity  are  known  to  have  a  greater  impact  on  the  epifauna 
than  on  the  infauna  (Sanders,  Manqelsdorf,  and  Hampson,  1965).  They 
: eoons t rn ted  that  salinity  in  a  po i k i 1 oha 1 i ne  estuary  is  much  more  stable 
in  the  sediments  than  in  the  overlyinq  water  column,  and  that  the  epi- 
1  i.ma  is  therefore  subjected  to  greater  physiological  stress  than  the 
inf  ■ :  i  n  1  . 

.  Adjacent  waterways.  In  addition  to  the  nine  stations  in 

' ne  inner  channel,  eight  others  were  occupied  in  adjacent  waterways  of 
'  it  tie  River  Inlet.  Polychaetes  were  the  dominant  infaunal  animals  at 
ill  of  these  stations  (Table  9)-  A  large  number  of  live  oysters,  along 
with  typical  brackish  water  oyster  associates,  were  collected  at  station 
t -  A - 1  in  the  intracoastal  waterway.  The  ep:fauna  was  substantially 
,.e i ter  represented  at  stations  LRA-7  and  LRA-8  in  Bonaparte  Creek  than 
anvwhere  else  in  the  inlet  (Table  10).  A  number  of  Euryhaline  Marine  I 
•.nee i e s  (those  tolerating  salinities  from  above  30  o/oo  to  a  minimum  of 
ip  o/oo)  were  present,  suggesting  that  this  creek  has  polyhaline  salin- 
>  t  i e  s  and  probably  I es s -pronounced  oscillations  in  salinity  compared 
■.ith  other  areas  studied  in  the  inlet.  Live  oysters  were  common  at 
i  1 1 ■, ■  • , e  two  stations,  but  shells  in  the  creek  were  heavily  infested  with 
...i  i  ng  sponges,  and  several  predatory  gastrrpods  were  collected.  The 
t-.t  species  in  samples  from  stations  in  ad  acent  waterways  were 
!  mined  at  stations  LRA-3,  LRA-5,  and  LRA-6;  bottom  type  at  each  of 
".. ■  .e  stations  was  predominantly  sandy  with  little  shell  or  other  firm 
.  u  Ps irate. 

.  .-.0  Oyster  reefs.  Intertidal  oyster  reefs  within  0.5  miles 

■'  r  he  centerline  of  the  proposed  channel  were  surveyed  and  charted 
ing  the  S.  C.  Wildlife  and  Marine  Resources  Department  study  (see 

•  I  ite  91.  This  included  shoreline  reefs  along  tidal  creeks  and  isolated 
•  ■  1 s  located  in  shoal  and  flat  areas.  The  total  acreage  of  intertidal 

•  *'s  within  the  area  surveyed  was  limited,  amounting  to  about  2.48 
'.’-•s.  Approximately  1.84  acres  of  the  total  were  shoreline  reefs, 
including  0.904  acres  having  heavy  coverage,  0.742  acres  of  medium 

ivi  rage,  and  0.193  acres  of  light  coverage  by  living  oysters.  In- 
';.idual  reefs  (beds)  totaled  only  0.638  acres,  including  0.586  acres  of 
■  ■}■•/  coverage,  0.025  acres  of  medium  coverage,  and  0.267  acres  of  light 
> / .  •  r  a  g  e .  Mo  significant  reefs  of  subtidal  oysters  were  found  in  the 
'  •  •  I ••  River  Inlet  study  area. 

,1  Clam  resources.  Approxmately  37  acres  of  bottoms  con- 

•  lining  hard  clams  were  located  during  the  Marine  Resources  study  (see 
:  1  ,rt>  10).  These  were  found  in  both  intertidal  and  subtidal  areas 

ithin  Little  River  and  its  tributary  creeks.  Bottoms  containing  hard 
i  ,  totaled  12  acres  in  Dunn  Sound  Creek,  7-4  acres  in  Horse  Ford 
i  ■•■k,  9  acres  in  Sheephead  Creek,  and  8.21  acres  in  Little  River. 

>2  Other  animals  in  the  open  water  community.  The  open 

,t‘>T  community  is  also  utilized  by  waterfowl  and  shorebi rds ,part i c- 
;  1 1- 1  /  I  r  ing  the  winter  months.  Many  waterfowl  are  surface  feeders  and 
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dabblers,  and  are  commonly  found  along  the  shallow  water  zones  where 
they  feed  on  submerged  or  emergent  vegetation.  Other  vertebrates  (i.e. 
mamma  I s ,  reptiles,  and  amphibians)  are  poorly  represented  in  the  open 
water  community.  Many  of  these  are  semi-aquatic  and,  thus,  are  tem¬ 
porary  residents  of  the  community.  The  following  is  a  list  of  typical 
floral  and  faunal  inhabitants,  with  the  exception  of  benthic  macroin¬ 
vertebrates  which  are  listed  in  Tables  5  through  10,  of  communities 
associated  with  open  water  habitats: 

P 1 ankton 


D i a  toms 

0 i nof 1  age  1 1  a  tes 
Chlorophytes 
Jelly  fish 
Arrow  worms 

Animals  wi th  Planktonic 


Fish 
C  rabs 
Ba  rnac 1 es 
Mo  1  I usks 

Polychaete  worms 

Nekton 

Amph i pods 
I sopods 

Portunid  crabs 
Squ  i  d 
A 1 ewi f e 

Atlantic  menhaden 

G i zzard  shad 

Bay  anchovy 

Mumm i chog 

S t r i ped  ki 1 1 i f i sh 

Ra i nwa ter  ki 1 1 i f i sh 

Sheepshead 

Little  tunny 

Spadef i sh 

Toadf i sh 

Whiffs 

P  igf i sh 

Tonguef i sh 

Shr i mps 

Birds 

Common  loon 
Brown  pe 1 i can 
Double-crested  cormorant 


Comb- j  e 1 1 i es 
Cryptophy tes 
Xanthophy tes 
Copepods 

Larval  Stages 

Echinoderms 
Jelly  fish 
Comb  jellies 
Copepods 


Si  Iver  perch 
Star  drum 
Spot 

Atlantic  croaker 
B1 uef i sh 

Spotted  seatrout 
Weakf i sh 
Red  drum 
S t r i ped  mu  1  let 
Summer  flounder 
Tidewater  silverside 
Atlantic  silverside 
P i nf i sh 

Atlantic  needlefish 
Naked  goby 
Creval le  jack 
Spanish  mackerel 
Black  drum 
Striped  bass 


Ring-billed  gull 
Her r i ng  gull 
Black  skimmer 


>.n  t  i  nuf;'  i 


Royal  fern 
Least  tern 
Belted  kingfisher 
Ruddy  duck 

M.<  "  ,  I  •• 


-  y 

Me  r  gun  se r 
l..iU  - ;  n  i  ig  >IU  1  ! 

M  i  1  lard 


!3  t  t  I  i  -n,  >-,rd  do  I  ph  i  rt 

:  !  !(•-  .»  nd  Amphibians 

'tlanric  loggerhead  turtle 

[) !  a  >■ "  idh  ic  k  ter  rap  i  n 

Tidal  marsh.  The  tidal  marshes  of  the  Little  River  Inlet 
..  ir i nr  s vs  tern  are  classified  as  salt  marshes  since  their  plant  com- 
. i i  r  iv'eivilly  reflects  the  strong  marine  influence  on  this  region. 

.  ii/c  .tucty,  the  S.  C.  Wildlife  and  Marine  Resources  Department 
•I  contract  to  the  U.  S.  Army,  Corps  of  Engineers  inventoried  the 
-bland  vegetation  of  the  Little  River  Inlet  area  (see  Plate  11).  A 
jv  ion  of  the  pertinent  aspects  of  this  study  is  presented  in  the 
lowing  paragraphs. 

For  the  purposes  of  this  study,  the  salt  marshes  of 
tie  Rivei  Inlet  were  separated  into  two  major  zones  based  on  tidal 
vat  ion  and  vegetative  composition:  (1)  low  marsh  and  (2)  high  marsh. 

regularly  flooded  low  marsh  extends  from  a  point  slightly  above  the 
n  low  water  mark  to  the  approximate  mean  high  water  level,  while  the 
h  marsh  occurs  above  this  zone  in  an  area  which  is  flooded  only  at 
eqular  intervals  by  higher  than  average  tides,  i.e.,  spring  and  storm 
This  difference  in  tidal  elevation  and  related  physical  condi- 
ns  (i.e.,  submergence  and  exposure,  soil  salinity,  etc.)  is  evidenced 
an  ofvious  change  in  plant  community  composition  between  these  two 
-'ones.  A  list  of  plant  species  observed  during  the  Marine  Re- 
i  ■ . e s  Division’s  study  is  presented  in  Table  11.  Table  12  outlines 
plant  compos i t i on ,  dominant  vegetation,  and  approximate  elevation  at 
: : lal  marsh  stations  surveyed  during  the  study.  Station  locations 
,wn  i in  Plate  11. 

The  Little  River  Inlet  system  contains  about  1,050  acres 
•  !il  m,r  •.,(■)  I  and .  Of  this  amount,  about  900  acres  or  85  percent  of 
tot'il  is  low  marsh  acreage  dominated  by  a  single  plant  species, 
mb  cordgrass.  Lacking  formidable  competitors,  this  plant  dominates 
’  rti.ial  marsh  where  it  attains  heights  of  six  feet  or  more  along 
arm i o s  . 


High  marsh  covers  about  150  acres  or  15  percent  of  the 
m  "land  acreage.  In  contrast  to  the  monotypic  low  marsh,  plant 
i  •  of  the  high  marsh  is  more  varied,  with  several  halophytes 


i  i' •' '  ' '  abundance:  giasswort,  sea  lavendar , 

'cl  .  ->  )  I  t  jr.i-.s,  and  sa  I  t  marsh  bulrush,  as  well  as  a 

*  ••  - -v » t » *  ..or  Jgrass  .  As  the  high  marsh  approaches  the 
■  !  hitler  v.r-.h  plants  enter  the  community:  salt  marsh 

•  1  i.je  goldenr  d,  black  needlerush,  high  tide  bush,  sea 

,  „.)i  yrtle,  and  broomsedge.  This  upper  high  marsh 
•  >  i  •  i  ted  by  :  ..irsh-hay  cordgrass  and  sal  tgrass,  while  sea 
:i.  bn  n  inj  silt  marsh  bulrush  are  also  quite  abundant. 

hr; - ,quare  are  locally  abundant  in  the  marshes  near  the 

I -ociated  with  freshwater  inflow  of  Little  River. 


n  u"-  unities  have  been  well  documented  in  ter. is  of 
•  i-a!  diversity,  and  importance  to  the  marine  system  (and 
of  the  importance  of  these  marsh  communities  in- 
"iat  productivity  of  the  marsh  itself  and  its  function 
'i  "i>t  1||('  detritus  deposited  each  year  when  the 
e  ■  l-'composes  provides  a  food  base  upon  which  the  es- 

,hr  1  Tne  dense  plant  growth  in  the  marsh  provides 

‘a  "any  species  of  birds,  aquatic  and  semi-aquatic  man- 
t  .'hibians.  Substrates  in  these  communities  are 
•  i  i  id  of  fora.-i  :>  i  ferans ,  nematodes,  annelids,  arthro- 
sucb  as  the  salt  marsh  snail,  marsh  periwinkle,  ribbed  muscle 
e'er,  and  crustaceans  such  as  the  penaeid  shrimps,  sand  fiddler 
:  b I u.  crabs.  The  marsh  community  provides  a  nursery  ground 
’  •  ■'< '  1  oismerc  i  a  I  marine  organisms  of  the  state;  white  and  brown 

■  m  abs .  Marsh  creeks  also  serve  as  spawing  and  nursery  grown 
•"  -o.  "ercial  and  sport  fishes  and  shellfishes,  in  addition  to 

■ht.olfish  growing  areas. 

1  fa  oughou t  these  marsh  communities  numerous  shorebirds, 

M  .,  herons,  and  egrets  will  be  found.  Birds  such  as 
i-.ters  and  sandpipers  thrive  on  the  benthic  invertebrate 
mnJ  the  shoreline  and  on  open  flats.  In  the  open  water 

■  -omnunities,  waterfowl  will  be  found  feeding  on  vege- 

||  nine  fishes  and  free  swimming  invertebrates.  Another 
‘ound  is  the  clapper  rail,  a  permanent  resident  of  these 
•u-rons  and  egrets  feed  on  fish,  invertebrates,  reptiles, 

■vi  small  mammals  in  the  marsh.  They  also  are  found  nesting 
during  the  summer  months.  Many  gulls  will  be  found  the 
! i I i z  i ng  these  communities  for  resting  and  scavenging, 
vu.h  as  the  red-winged  blackbird,  common  and  boat-tailed 
i  row  ,  and  warblers  will  be  found  nesting  and  feeding  on 
rains.  B * rds  of  prey  such  as  the  osprey  and  marsh  hawk 
1  •  -ci  •  i  i  utilizing  these  communities  to  some  degree. 

a  I  s  of  the  marshes  typically  include  the  raccoon, 
v  .  r. possum  and  arsh  rabbit.  The  raccoon  and  opossum  are 
•  i  Is  and  opportunistic  feeders.  The  otter  thrives  on 
f  fish  while  the  rice  rat  and  marsh  rabbit  are  herbivores. 

:  ’  i  ■  ■  r  liuwM  I  s  surh  as  the  bobcat  and  fox  will  visit  these 
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:■'■■*  sue  1  •  . 1 1  ->  !,■  i  u(;> 

.  i,\  r  l'i  L  i  t  t  1 1-  k  i  v*.* 1  1 1 ;  1 1  ; 

•  e  b  e  !  >w  t  he  r  io  a  n  hi  q  t  i 

!  i  hi v  wind-driven  or 

'  .  :  . ii  i.j r  plants  hut  are  f  r»-  - 

*  ’i  i’iii  .  Bacteria,  oyster  s,  an1 
.  . .  t  i  *  \  'ringed  with  stands  nf 

* ;  t  h  (,Di  d,  ras!-  and  open  watei 

inlet,  t  'is  !  i.it'i  ait. 

!'■>.  ).  m  high  water  mark  and  arc 

•  *,  l-,  ,  i  n*-- 1  antes ,  the  flats  are 

>•  i  iSswort,  smooth  cotdqrass, 


•  s  ir  flux  of  particulate 

■  *.*  :  i  *■  i  •  i  nt;  t  r  i  t-n  t  supply  for 

Writ  tidai  fiats  are  covered 

lent'  ;  on  tuts*  an  inport  ant  food 
l  1  •  J 1  ■  *r  trie  t  ints  arc  exposed,  the 

■  ■  .u  ■  .  i  I'  hij  birds  and  shorcbirds.  A 

T  .  .  1  I.,,.,  * 


I. opt; -hi  I  led  dowitcher 
.i  in!  in 

So  * i pa  1 na t  ed  sandp i per 
Her  i  i  'ic)  qu  I  I 

' .•  * -on  Rinq-billeu  gull 

!  ,  t-  ’  ht.  i'uii  L  ouqh  i  nr;  gu  1  1 
;  j  !  tern 
Royal  tern 

!  *  ,  hr*  i  .  j  I  1  -  ij  i  I!  ed  t  ern 

*.*er  Shor  -hi  I  led  dowitcher 

C  i  • : )  I  an  tern 
B  I  .v  I*  sk  i  mi  ;e  r 
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D :  sixis.)  i  .irtMs.  Disposal  ,ireas  used  for  depos  i  t  ion  ■>' 

'  1  :  i-  •  i  -b.r  i  i:.)  -a  i  nteniincc  of  the  A  I WW  and  emergency  di.  •!■:' 

1  ’  Pi,':  -  Inlet  i.  ha  1 1  nt  ■  I  comprise  about  57  <i;  re,.  Tin-  ,•  ;  , 

’  <  ’  •  *  *  i  »*s  t  ha  t  .ii-rt-  presort  on  these  sites  prior  to  d  i  spn  ,  i  I 

'  •••■  i  ot  I  i  te  rated.  Upon  revegetat  ion,  these  areas  usually  corn .« i  >■ 
■’i  1  '  ■ ;  t  ,  >  ...o'smun  i  •  i  es  that  jre  similar  in  appearance  at  d  compos  i 

’*  ■■■■■■.•  which  tta  *  ura  1  1  y  occur  in  the  surrounding  envi  ronwnt  .  C  I 
ittri.i)  J  i  ,p.isa  1  areas  in  the  Little  River  Inlet  system  ar» 

■  : . .  with  si  loot  h  cordgrass,  glasswort,  sea  lavender,  s» 

'  •  .  '"<i  o.-t-ve,  marsh  elder,  wax  >yrt  K- .  coastal  cedar,  and  sea  riy  r  t 

«  ■  '  '  |  i  '  ■  ’  M'>ee  i  es  commonly  observed  in  these  areas  include  black  skimmer 

•  .^i"  . s  t  ercatchers ,  terns,  gulls,  herons,  egrets,  several  spec i es 

1  r  .  .,  i  ivcooti,  and  rodents. 

7.65  Sport  and  commercial  fisheries.  The  Little  River  Inlet 
■v  ■  i -  a  significant  contributor  to  the  economy  of  the  adjacent 
,sniies  :n  North  and  South  Carolina  in  terms  of  recreational  and  con- 

social  fisheries.  There  are  eight  marinas  and  numerous  private  deeds 
5  ssHed  in  the  vicinity  of  Little  River  Inlet.  Personal  pleasure  craft 
'orb  reJ  at  the  inlet  include  about  310  outboards,  230  inboards,  100 
i  i  j  i  in  s ,  and  30  sailboats.  In  addition,  there  are  many  transient  boat 
r.uled  into  the  area  for  day  use.  These  boats  are  used  for  fishing, 
crabbing,  shrimping,  oystering,  water  skiing,  and  pleasure  riding. 

T'vre  were  16  party  and  charter  fishing  boats  utilizing  the  inlet  i  n 
March  1976.  Fourteen  of  these  boats  work  out  of  the  village  of  Little 
pivar  and  two  work  out  of  Calabash,  North  Carolina.  Common  salt  water 
■lame  fish  caught  in  inshore  waters  by  the  small  boat  and  surf  fishermen 
include  such  species  as  spot,  seatrout,  black  and  red  drum,  flounder, 
kingfish,  pompano,  black  sea  bass,  croaker  and  Spanish  mackerel. 

7.66  Commercial  fishing  vessels  operating  out  of  Little  Rive 
Inlet  as  of  March  1976  include  three  boats  based  at  Seaside  Landing, 

! our  at  Bonaparte  Landing,  thirteen  at  Calabash,  North  Carolina,  and 
five  at  the  Hurricane  Marina  in  Little  River,  South  Carolina.  Availab! 

>  1  un  annual  commercial  fishery  landings  are  presented  in  Table  13- 
Data  presented  in  this  cable  were  compiled  from  the  records  of  liscensv 

*  i -.h  dealers  by  the  Department  of  Commerce  in  cooperation  with  the  S.  C 
Wildlife  and  Marine  Resources  Department  and  N.  C.  Department  of  Natura 

md  Lcon-onic  Resources.  As  shown  in  Table  13,  the  major  commercial 

ie-,  landed  in  the  area  are  mullet,  spot,  sea  bass,  thread  herring, 
a"  •aper ,  shrimp,  and  oysters. 

Recreation.  Little  River  Inlet  is  located  on  the  nor- 
'l  end  of  what  is  known  as  the  Grand  Strand,  South  Carolina's  most 
ijukir  vacation  area.  The  "Strand",  famous  for  its  gently  sloping-fin 
white  sand  beaches,  is  a  50-mile  seashore  vacation  land  and  recreation. 1 
I n  addition  to  its  famous  beaches,  the  Strand  offers  abundant 
h'.i  .-1  ,  motel,  and  camping  areas,  13  ocean  fishing  piers,  numerous 
.  M,  ii  ip  i  onsh  i  p  golf  courses,  miniature  golf  courses,  amusement  parks,  an.; 
two  state  parks,  Huntington  Beach  State  Park  and  Myrtle  Beach  State 


6- t  -  r .  i  I  'minis  -At  ft  .(iso  tournl  mi  the  island  with  on*- 
'-ill  !  ■  i  ”  .  •  1  ■  ■  :  <  :  *  ,  i  v,i !  i  i  >f  t-v  f't  .  Fnge l-ayer .  The  site  appe  n  •  -  d 

to  be  .1  !.*•  :*•  •  •  |  ;  ;  Men  )b'i.,t  ->et«-rs  I  onq ,  1  5  neiers  wi  <u- ,  ami  3 

-leter  -i  i  ;  h .  T  ht-  ioi,r,.i  was  siv/etvJ  with  a  layer  of  she  I  I  up  to  su 
cent  i  ••*•:•  >s  in  l-'iitt'.  Snail  fireplaces  consisting  of  fine  ashes  and 

char  i  oil  .-.ere  •  rj.'J  i  i  i  port  ion  of  the  nuund.  A  few  long  bones  and 

laws  \f  wh  i  t  •*-  *  a ;  1  leer,  raccoon,  turtle,  and  alligator  were  found 
around  is-  .  :  of  t  lie  f  i  replaces.  Artifacts  consisting  of  potsherds, 

lithii  '’aterial.  bone  tools,  and  worked  shells  were  concentrated  in  the 
lower  tire  _  e  n  r  i  t  e  r  s  if  tin-  shell  layer.  The  a  r  c  heo  1  og  i  ca  1  material 
excavated  at  the  ait.-  places  it  in  the  cultural  period  of  late  Wil¬ 
mington  m)'"ple<  ait  savannah  I  phase  and  an  approx ima te  date  of  500-1000 
A .  D . 

2.73  Economic:  indicators.  The  standard  indicators  and  others 

found  te'  be  related  to  the  Little  River  Inlet  area  are  keyed  to  the 
State  of  North  Cirolina,  State  of  South  Carolina,  and  U.  S.  Department 
of  Commerce,  Bureau  of  Economic  Analysis  (BEA)  Economic  Area  Numbers  24 
and  30.  These  economic  areas  have  been  delineated  by  the  BEA  and  the 
Economic  Research  Service  (ERS),  Department  of  Agriculture,  who  have 
made  national  and  area  economic  projections  to  2020  for  the  Water  Re¬ 
sources  Council.  The  Series  E  projections  dated  April,  1974  have  been 
adopted  as  the  current  appraisal  of  the  long-range  national  trends  for 
planning  purposes.  These  projections  are  designated  as  "0BERS  Projec¬ 
tions.’  BEA  Area  024  consists  of  eleven  North  Carolina  counties: 


Brunswick,  Columbus,  New  Hanover,  Pender,  Duplin,  Onslow,  Jones,  Lenoir, 
Craven,  Carteret,  and  Pamlico.  BEA  Area  030  consists  of  nine  South 
Carolina  counties:  Georgetown.  Horry,  Marion,  Williamsburg,  Dillon, 
Florence,  Darlington,  Chesterfield,  and  Marlboro.  Projections  for 
progressively  smaller  areas  were  made  with  regard  to  their  expected 
performance  relative  to  the  larger  areas  of  which  they  are  a  part. 
Projections  have  been  made  to  the  year  2020. 


2.74  Population.  According  to  the  1970  U .  S.  Census  of  Popu¬ 

lation,  the  1970  population  of  the  State  of  South  Carolina  was  2,590,516, 
an  increase  of  8.7  percent  over  its  1 960  population  and  a  decrease  from 
the  12.5  percent  increase  registered  during  the  1950-1960  decade.  The 
1970  population  of  North  Carolina  was  5,082,059,  an  increase  of  11.5 
percent  over  its  I960  population  and  a  decrease  from  the  12.2  percent 
increase  registered  during  the  period  1950-1960.  Horry  County  had  a 
1970  population  of  69,992,  an  increase  of  2.6  percent  over  a  i960 
population  of  68,24/.  Brunswick  County  had  a  1970  population  of  24,223, 
an  increase  of  19-5  percent  over  the  I960  population  of  20,278 
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Carolina  totaled  I 
force  unemployed. 
375,200  persons  or 
16  in  Government ; 
or  11  in  M-r-/  i  ces 
e  i  t  h 
t  ran 


Employment.  The  average  annual  employment  in  South 

053,000  in  1973  with  about  4.1  percent  of  the  labor 
(S.  C.  Employment  Security  Commission,  1975)-  About 
36  percent  were  employed  in  manufacturing;  171,700  or 
171,500  or  16  in  wholesale  and  retail  trade;  110,200 
and  7'  in  contract  construction.  The  remainder  were 


1  n 

r  self-employed  or  in  agriculture,  forestry,  and  fisheries;  mining; 
por tat  i  fin ,  connun i ca  t i on ,  and  public  utilities;  and  finance,  i n - 


,  u  r  a  n  c  e 


an 


re.it  estat* 


Average  annual  employment  in  Horry  County  in 
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amusement  and  recreation  services  is  found  throughout  the  smaller 
economic  areas.  After  1980  annual  growth  rates  are  expected  to  decline 
with  all  economic  areas  showing  less  than  one  percent  growth  for  each 
1 0-year  do r i od . 

2.81  While  employment  growth  in  amusement  and  recreation 

services  is  expected  to  be  minor  in  the  years  to  come,  the  growth  of 
earnings  from  these  services  is  expected  to  have  a  brighter  future. 
These  earnings  in  the  United  States  are  projected  at  an  annual  growth 
rate  of  about  three  precent  while  employment  for  the  same  area  was 
projected  at  less  than  one  percent.  The  difference  in  the  rates  in  BEA 
Areas  024  and  030  is  three  percent  for  earnings  and  0.2  percent  for 
emp 1 oynen  t  . 


2  •  °2  Transportation.  The  area  has  a  fair  transportation 

system.  Good  highways  make  it  accessible  from  all  directions.  U.  S. 
Highway  17,  which  parallels  the  ocean  f r on t  along  the  entire  area, 
connects  all  northern  and  southern  points.  U.  S.  Highways  378,  501  and 
521  and  S.  C.  Highway  9  provide  connections  to  west,  mid-west,  southwest 
and  northern  localities.  A  multi-lane  expressway  from  Florence  to 
Myrtle  Beach  was  recently  opened.  It  is  served,  for  freight  service 
only,  by  the  Seaboard  Coast  Line  Railroad.  The  AIWW,  with  a  12-foot 
depth,  traverses  the  Atlantic  coast  and  is  traveled  by  many  pleasure 
boats  as  well  as  bv  freight  barges.  The  AIWW  and  Little  River  provide 
the  only  public  access  to  the  inlet.  There  is  a  Myrtle  Beach  -  North 
Myrtle  Beach  municipal  airport,  with  a  6,000-foot  runway  but  no  tower 
facilities,  served  by  Piedmont  Airlines.  Smaller  fields  are  those 
serving  Loris  and  Tabor  City  (jointly),  and  the  Horry  County  airport  at 
Conway.  Bus  service  is  provided  by  Trailways  and  Greyhound. 

2.83  Future  en\ i ronmenta 1  setting  without  the  project.  Popu¬ 

lation  centers  are  expected  to  expand  to  accommodate  a  growing  popula¬ 
tion  and  new  industries.  This  expansion  will  be  achieved  at  the  expense 
of  undeveloped  lands.  Acreage  currently  devoted  to  cropland  and  forestry 
will  continue  to  decrease  as  lands  of  this  type  yield  to  the  pressures 
of  urban  development.  The  population  in  BEA  Economic  Areas  024  and 
030  in  1970  was  884,488  or  about  11'  of  the  total  population  of  the 
States  of  North  and  South  Carolina.  This  represents  a  417  increase  in 
population  over  i960  for  the  two  BEA  Economic  Areas  and  a  13<l  increase 
for  the  two  states  as  compared  to  a  13  increase  for  the  United  States 
as  a  whole.  Projections  indicate  that  state  populations  will  increase 
at  an  average  annual  rate  of  about  1  as  compared  to  about  0 . 5?1  for  the 
two  BEA  Economic  Areas  through  the  year  2020.  The  labor  force  for  BEA 
Areas  024  and  030  was  about  38  of  its  population  in  1970,  compared  to 
40  for  the  two  states.  These  ratios  are  expected  to  continue  through 
2020.  Tin-  annual  growth  rate  for  personal  per  capita  income  from  BEA 
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the  jetties  would  provide  substrate  for  epi faunal  assemblages  and  ben¬ 
thic  algae,  both  of  which  are  very  limited  in  the  entrance  channel  area 
at  the  present  time. 

4 . 08  The  lower  half  of  the  inner  channel  is  currently  domi¬ 

nated  by  sand-dwelling  haustoriid  amphipods.  If  the  area  remains  sandy 
after  completion  of  the  navigation  project,  these  animals  should  rapidly 
recolonize  the  area  and  community  structure  should  remain  essentially 
the  same.  If  conditions  are  altered  so  that  the  substrate  becomes 
shelly  or  muddy,  it  is  likely  that  benthic  assemblages  would  become 
dominated  by  polychaetes.  The  upper  half  of  the  inner  channel  and  all 
of  the  stations  sampled  in  adjacent  waterways  were  dominated  by  poly¬ 
chaetes,  With  the  exception  of  LRA-3,  LRA-5,  and  LRA-7  (see  Plate  7). 
the  bottom  at  these  stations  was  shelly.  No  dredging  appears  necessary 
at  any  of  these  locations  and  little  if  any  impact  on  the  benthos  is 
an t i c i pa  ted . 

4.09  As  a  result  of  the  findings  of  the  above  study,  it  is 

expected  that  the  disruption  or  destruction  of  benthic  invertebrates 
would  be  a  short-term  impact  as  recolonization  by  organisms  disturbed  by 
the  cutterhead  and  recruitment  from  adjacent  areas  would  begin  almost 
immediately  after  dredging  is  completed.  The  suitability  of  newly 
dredged  areas  for  recolonization  would  or  course,  be  dependent  on  the 
interaction  of  factors  such  as  bottom  topography,  bottom  substrates  and 
habitats,  water  velocity  and  current  patterns,  and  future  sediment 
distribution  patterns.  However,  since  the  composition  of  bottom  sedi¬ 
ments  is  not  expected  to  change  appreciably  as  a  result  of  the  proposed 
dredging  it  is  expected  that  the  populations  which  eventually  become 
established  would  be  similar  to  those  presently  found  in  deeper  channel 
areas.  Due  to  the  continual  movement  of  sand  into  the  deposition  basins, 
numbers  and  species  of  benthic  organisms  inhabiting  these  areas  after 
construction  is  completed  would  probably  be  low. 

4.10  Fish.  Available  di ta  indicate  that  fish  populations,  un¬ 

like  benthic  invertebrates  which  are  relatively  immobile  and  may  undergo 
population  reductions  that  may  be  locally  severe,  are  less  likely  to  be 
adversely  affected  by  dredging  operations.  For  example,  Stickney  (1973) 
in  his  study  of  the  Atlantic  Intracoastal  Waterway  in  Georgia  found  no 
indication  of  fishes  being  killed  during  dredging  operations.  In  some 
areas,  dredging  could  be  considered  to  be  beneficial  to  certain  species 
of  fish,  especially  those  which  prey  on  the  larger  benthic  organisms. 

As  a  dredge  works  its  way  along  a  channel,  benthic  animals  which  would 
normally  be  buried  in  the  sediments  are  dislodged  and  become  susceptible 
to  predation.  This  sudden  availability  of  food  quite  often  results  in 
higher  than  normal  concentrations  of  fishes  near  the  dredge.  A  similar 
situation  would  occur  in  beach  disposal  areas.  As  organisms  are  dis¬ 
lodged  from  sandy  sediments  being  deposited  on  the  beach,  they  become 
subject  to  predation  by  fishes  inhabiting  the  surf  zone. 


4.11  Although  it  would  appear  that  fish  are  relatively  un¬ 
affected  by  dredging,  there  has  been  some  concern  recently  over  the 
possible  effects  of  increased  turbidities  and  siltation  generally 
associated  with  dredging.  As  a  dredge  moves  along  the  channel,  it 
invariably  creates  some  type  of  turbidity  plume,  the  size  of  which  will 
vary  considerably  depending  on  the  type  of  sediment  being  dredged, 
strength  of  currents  and  other  factors.  The  magnitude  of  the  impact  of 
these  suspended  particles  on  fishes  will,  in  most  cases,  be  dependent  on 
the  concentration,  composition,  absorbed  minerals  or  toxins  and  the 
tolerance  of  particular  species.  In  general,  bottom-dwelling  species 
are  the  most  tolerant  of  suspended  solids,  filter  feeders  are  most 
sensitive  and  juvenile  forms  are  more  sensitive  than  adults.  Under 
normal  circumstances,  fish  can  generally  avoid  turbid  waters  and  have 
the  ability  to  clear  gill  membranes  of  accumulated  silt  upon  entering 
undisturbed  water  (Sherk  and  Cronin,  1970).  However,  not  all  species 
are  equally  susceptible  to  suspended  solids  and  different  suspended 
solids  vary  in  their  effect.  As  a  general  rule,  it  has  been  found  that 
fish  can  tolerate  high  turbidities  except  when  they  are  accompanied  by 
low  levels  of  dissolved  oxygen,  acids,  alkalies,  or  other  substances 
which  interfere  with  respiration,  injure  gills  or  prevent  their  normal 
function,  and  they  are  quite  capable  of  leaving  the  immediate  dredging 
area . 

4.12  Due  to  the  sandy  nature  of  the  substrate  :n  areas  to  be 
dredged,  turbidity  plumes  created  by  the  dredge  cutterhead  would  pri¬ 
marily  be  restricted  to  the  immediate  dredging  area.  Fish  species  which 
would  have  the  highest  probability  of  being  affected  are  the  filter 
feeders  (primarily  menhaden,  herring,  and  shad)  and  juvenile  forms. 
Estimates  of  the  relative  abundance  of  these  species  in  the  area  at  any 
given  time  varies  so  that  it  is  not  practical  to  attempt  a  quantitative 
determination  of  the  impact  on  these  species.  In  addition,  some  larval 
fishes  may  be  destroyed  as  a  result  of  the  mechanical  action  of  the 
dredge  cutterhead.  However,  based  on  research  which  has  been  accom¬ 
plished  in  other  areas  and  available  information  on  the  effects  of 
current  dredging  practices  in  the  area,  it  is  felt  that  any  impact 
resulting  from  the  proposed  dredging  would  be  of  a  short-term,  localized 
nature  and  would  not  significantly  affect  the  fish  stocks  in  the  Little 
River  Inlet  system.  Similar  temporary  adverse  and  beneficial  impacts 
would  occur  during  periodic  maintenance  dredging  but  would  be  of  a 
lessened  nature  due  to  the  lesser  amounts  of  material  involved. 

4.13  The  construction  of  the  jetties  would  provide  substrate 
for  new  epifaunal  communities  of  invertebrates  and  provide  habitat  for 
numerous  fish  species.  The  combination  of  a  deepened  channel  flanked  by 
two  jetties  will  concentrate  fish  food  organisms  and  thereby  attract 
large  numbers  of  marine  sport  fishes.  A  jetty  related  sport  fishery 
would  develop  shortly  after  the  project  is  completed  and  the  fishing 
walkway  on  the  south  jetty,  if  constructed,  would  provide  access  to 
this  newly  developed  fishery  by  land-based  fishermen.  Fish  species 
which  would  be  available  to  anglers  on  the  jetty  during  various  times  of 
the  year  are  sheepshead,  black  drum,  red  drum,  flounder,  bluefish, 
seatrout,  croaker,  spot,  and  whiting. 
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tial  for  tiJvr.t'ly  al  f  e-c  t  i  nq  t  tit  areas  valuable  commerc  ia  I  I  i  sh«-r  i  ci  i  rr 
lustry.  As  is  discussed  in  Section  I) .  26  and  shown  in  Appendix  A,  the 
c  srime  i  c  i  a  !  f  i  shirej  industry  would  benefit  froi:i  the  project. 

I  Beoch  connun  i  ty.  As  discussed  in  Section  i  .  0 ,  all  r>a 

i  1 1  i  ei  coved  during  initial  dredging  operations  would  lie  used  tor 
tv.ii.il  nourishment  and  construction  of  sand  dikes.  Organisms  inhabiting 
this  beach  ‘ill  cor.e  would  he  covered  as  material  is  pumped  onto  the 
beach .  When  cons i do  red  in  terms  of  numbers  of  organisms  which  may  be 
p.-.  tent  iaHy  deiroyed,  the  short-term  adverse  impact  would  be  siejnifi- 
.'i.i  t .  However  ,  bee  ause  animals  from  high  enetqy  benches  are  motile  and 
adapted  to  shifting  sediments,  rapid  recovery  of  the  fauna  on  these 
I ;  ■  •  a  c  h  areas  following  the  deposition  of  dredged  materials  is  likely. 

T  fs  i  ->  is  particularly  true  if  the  dredqed  material  is  similar  to  that  of 
i  he  orioin-.i!  beach  in  grain  size  and  other  characteristics  (Thompson , 
it/ 3).  The  :nter tidal  areas  of  Waties  Island  and  Bird  Island  were 
aopu luted  by  only  a  few  species,  all  of  which  are  typical  of  sandy 
t  caches .  Haustor i id  amohi pods  and  the  bivalve  Donax  va r i ab i 1 i s  were 
abundant  at  both  locations.  These  organisms  continually  undergo  rapid 
;;0[iu  I  a  t  i  on  turnovers  and  have  high  resilency  following  disturbance. 

j.lb  Oysters.  Intertidal  oyster  reefs  in  the  study  area  were 

'•.m-.i  i  1  and  widely  scattered,  totaling  about  2.5  acres.  No  dredging  or 
d i  .pos a  I  operations  are  planned  within  the  immediate  vicinity  of  these 
reefs.  Therefore,  no  extensive  sand  transport  from  the  inlet  channel 
dredging  is  expected  and  no  physical  damage  to  intertidal  oyster  cori¬ 
n',  n  i  i.  ies  is  foreseen . 

4.1/  Clams.  An  estimated  37  acres  of  intertidal  and  subtidal 

bottoms  containing  bar-'  clams  were  located  during  the  State  ctudy. 

According  to  the  Marine  Resources  Department,  hard  clans  represent  the 
most  potentially  valuable  molluscan  resource  in  the  Little  River  estu¬ 
ary.  In  spite  of  the  present  closure  of  the  area  to  she  1 1 f i sh i ng ,  hard 
clams  could  be  removed  by  commercial  operators  and  replanted  in  clean 
waters  elsewhere  for  depuration  prior  to  marketing.  Hard  clam  bottoms 
wire  primarily  located  near  the  inner  shorelines  of  Little  River  and  in 
tr  ihutary  creeks,  and  none  were  found  within  the  proposed  Inlet  channel 

■  i".;:.  Immediate  physical  effects  of  the  proposed  dredging  on  these 

iiurcc"  should  be  minimal. 

.  i  '  Marsh.  Construction  of  the  south  sand  dike  may  require 

(:•  fill!  :-c.  of  approximately  three  acres  of  upper  high  marsh  and  less 
than  ,  .or  acre  of  high  march  at  the  north  end  of  Waties  Island.  The 
:  '•  .  ,r  I  project  wo  i 1  d  not  at  f  .*c  t  any  of  the  area's  valuable  low  marsh 
•  .  Los-,  of  t  he  high  marsh  acreage  would  slightly  reduce  the  areas 

:  ■  ■  1 1  i  '  i  v  i  t  .  '/■  '  t'-brite  an  i  f  i.i  1  s  displaced  o>  disturbed  by  construct  ion 

v ,  !  . .  into  adjacent  areas  which  have  similar  habitat  and  could 

1  -inor  aril/  .tr."  ,  resident  populations  in  those  areas  as  they  compete 

■  a  e/ail  ibl.  *oo<l  and  .  . . ,  r  .  Macroi  over  I  eh rates  would  he  buried  during 

■  I  i  i-  c-  ..  .a  t  rue  !  i>  •••. .  Native  (.  lant  species  would  he  planted  on  the 
I'd  ‘d  's  if  ■  "i  in'  t  rue  t  ion  i  co'ipleted.  As  these  plants  become  es- 

t  i  I  is1, -I,  .an  !  likes  would  be  utilized  by  species  generally  associate! 

i  t  h  a  dir  e  t  ype  hah  i  tat  . 


food  and  cover.  Native  plant  species  would  be  planted  on  the  sand  dikes 
after  construction  is  completed.  As  these  plants  become  established, 
the  sand  dikes  would  be  utilized  by  species  generally  associated  with  a 
dune  tvpe  habitat. 

4.19  Pine  forest.  A  small  amount  of  pine  forest  (approxi¬ 
mately'  four  acres)  would  be  cleared  during  construction  of  the  sand  dike 
at  the  north  end  of  Waties  Island.  Impacts  associated  with  this  clear¬ 
ing  include  a  slight  reduction  in  primary  productivity  and  displacement 
of  existing  animal  species.  Some  animal  species  would  likely  move  into 
adjacent  ureas  while  others  may  continue  to  forage  in  the  area  during 
the  construction  process.  As  stated  previously,  sand  dikes  would  be 
planted  with  appropriate  native  vegetation  which  would  provide  some 
nabi tat  for  animal  species. 

4.20  Endangered  species.  The  only  endangered  species  fre¬ 
quently  observed  in  the  area,  the  brown  pelican,  would  not  be  adversely 
affected  by  the  proposed  project. 

4.21  Mosquitoes.  Since  this  project  does  not  require  the  use 
of  diked  areas  for  disposal  of  dredged  materials  and  all  materials  to  be 
removed  are  of  a  sandy  nature,  the  project  would  not  cause  any  increase 
in  mosquito  breeding. 

4.22  Archeological  and  historical  sites.  The  National 
Register  of  Historic  Places  has  been  consulted  and  there  are  no  existinq 
01  potential  register  properties  which  would  be  affected  by  the  con¬ 
struction  of  the  proposed  project.  As  indicated  in  Section  2.70,  it 
appears  unlikely  that  significant  archeological  resources  exist  in  any 
area  which  would  be  affected  by  construction.  However,  all  areas  to  be 
affected  by  construction  which  have  not  been  disturbed  by  previous  dredg¬ 
ing  will  be  surveyed  for  archeological  content.  If  the  survey  reveals  nc 
significant  archeological  resources,  then  it  is  considered  that  the  projc 
would  not  have  a  significant  impact  on  this  resource.  If  any  significant 
archeological  resources  are  found,  a  plan  of  salvage  will  be  prepared  and 
coordinated  with  the  National  Park  Service  and  the  Advisory  Council  on 
Historic  Preserva t ion .  The  actual  salvage  operation  would  be  conducted 
in  accordance  with  the  coordinated  plan  of  salvage  before  project  constru 
ion.  The  only  areas  in  which  archeol og i ca 1  resources  could  exist  and  be 
affected  by  project  construction  include  the  exposed  ocean  beaches  bound¬ 
ing  the  inlet,  any  as  yet  undredged  portions  of  the  inner  channel,  and 
the  surf  zone  where  dredging  of  the  entrance  channel  and  jetty  construct¬ 
ion  would  occur.  In  view  of  the  physical  characteristics  of  these  areas, 
it  would  appear  that  the  real  value  of  any  archeological  resources  therei 
would  not  be  realized  until  such  resources  were  salvaged.  Accordingly,  i 
significant  a rcheo log i ca 1  resources  are  discovered  during  the  survey, 

it  is  considered  that  the  project  impact  on  these  resources  wou 1 d  be 
favor  ab  1  <• . 

4.23  Recreation.  The  effects  of  the  proposed  action  on  the 

areas  recreational  resources  would  vary  from  temporary  minor  incon¬ 
veniences  to  boaters  in  the  area  to  enhancement  of  the  areas  boating  an  1 
fishing  opportunities.  The  jetties  would  provide  a  protected  entrance 
to  Little  River  Inlet  which  would  benefit  all  boaters  using  the  inlet 
for  passage  to  and  from  the  ocean.  In  addition,  the  jetties  would  prov i  ' 


habitat  for  the  development  of  a  new  jetty-related  fishery  which  is 
currently  not  available  in  the  Little  River  Inlet  area.  If  a  fishing 
walkway  is  provided  on  the  south  jetty  it  would  assure  that  this  fishery 
would  be  available  to  non-boaters  as  well  as  boaters.  It  is  estimated 
that  about  40,000  fishermen  and  45,000  sightseers  would  use  such  a 
walkway  annually  by  1980,  50,000  fishermen  and  60,000  sightseers  by 
2000,  and  60,000  fishermen  and  80,000  sightseers  by  2030. 

4.24  Aesthetics.  The  presence  of  the  dredge,  pipelines,  and 
other  assorted  construction  equipment  will  represent  a  temporary  in¬ 
trusion  upon  the  view  of  boaters  in  the  area.  The  physical  presence  of 
the  sand  dikes  and  jetties  may  be  aesthetically  displeasing  to  some  in¬ 
dividuals  since  they  will  be  located  in  areas  which  are  currently  un¬ 
ci  eve  1  oped . 

4.25  Noise  and  air  quality.  Operating  dredges  are  generally 
quiet  and  contribute  less  to  ambient  noise  levels  than  normal  motor  and 
speedboat  traffic.  Air  pollution  derived  from  the  dredge  and  other 
construction  equipment  should  be  negligible  during  both  construction  and 
maintenance  of  the  project. 

4.26  Economic  impacts.  The  proposed  project  will  have  a 
favorable  economic  impact  on  the  study  area  since  it  will  provide  direct 
and  indirect  benefits  to  the  commercial  charter  boat  industry,  com¬ 
mercial  fishermen,  sport  fishermen,  recreational  boaters,  and  marinas 
serving  the  area.  Little  River  Inlet,  because  of  the  shifting  sands  at 
the  entrance  to  the  inlet,  is  unstable.  Present  controlling  depth  of 
the  waterway  is  about  two  to  three  feet  above  mean  low  water.  This 
depth  is  inadequate  for  operation  of  the  existing  and  projected  fleet  of 
commercial  and  recreational  boats  which  require  about  12  feet  in  the 
ocean  and  10  feet  in  the  inner  channels  for  safe  navigation.  Construc¬ 
tion  of  the  proposed  project  will  result  in  tangible  navigation  benefits 
of  $1,636,800  per  year  derived  from  enhanced  recreational  boating  and 
commercial  charter  boat  operations,  increased  commercial  seafood  land¬ 
ings,  reductions  in  vessel  damage,  and  provision  of  an  all-tide  harbor 
of  refuge  during  storms.  In  addition,  the  fishing  walkway,  if  con¬ 
structed,  would  provide  an  estimated  annual  benefit  of  $112,000  based  on 
an  annual  visitation  of  40,000  fishermen  and  45,000  sightseers.  Re¬ 
development  benefits  would  amount  to  $70,000  and  consist  of  labor  income 
accruing  to  those  who  would  be  unemployed  in  such  areas,  except  for  the 
construction  of  the  project. 

*♦•27  The  proposed  project,  by  offering  better  access  and  safer 

conditions  to  all  vessels,  would  result  in  some  increase  in  business  for 
marinas  and  other  satellite  services  and  bus!  tosses  located  in  the 
Murrells  Inlet  area.  The  project  might  also  stimulate  the  establishment 
of  new  businesses  arid  satellite  services  in  the  area,  especially  in 
areas  related  to  commercial  charter  and  seafood  industries. 

4.28  Maintenance  dredging.  Maintenance  dredging  would  be 

accomplished  about  every  two  to  three  years  and  would  be  required  in  the 
inner  channel  and  deposition  basin.  Inner  channel  dredging  would  amount 
to  about  9,000  cubic  yards  annually.  All  of  this  would  will  be  used 
for  beach  nourishment.  Approximately  300,000  cubic  yards  of  material 
would  he  removed  from  the  reposition  basins  annually  and  placed  on 
adjacent  beaches.  The  impacts  of  maintenance  dredging  would  be  similar 
to  those  of  i n i t  i  1  construction  but  would  be  of  different  order  of 
maqn i t  ude .  38 


/* ,  29  Sand  bypassing.  The  proposed  jetties  .vould  extend  out 

into  the  ocean  well  beyond  the  surf  zone.  Since  the  ocean  surf  is 
responsible  for  the  movement  of  sand  in  the  littoral  zone  along  the 
ocean  beaches,  the  jetties  would  constitute  a  barrier  to  both  the  up- 
coast  and  downcoast  movement  of  sand.  This  movement  of  sand  or  littoral 
drift  process  affects  the  rate  at  which  beaches  accrete  and  erode. 

The  proposed  project,  therefore,  provides  for  the  construction  of 
features  designed  to  maintain  the  present  littoral  drift  regimen 
along  the  shores  adjacent  to  Little  River  Inlet.  Low  weir  sections 
would  be  constructed  in  each  jetty  to  permit  the  normal  movement  of 
sand  across  the  jetty.  Deposition  basins  would  be  constructed  in¬ 
side  each  jetty  to  provide  for  the  accumulation  of  all  sand  moving 
over  the  low  weir  sections.  The  sand  that  accumulates  within  each 
deposition  basin  would  be  periodically  pumped  out  by  a  hydraulic 
dredge  and  deposited  outside  the  jetties  on  either  the  upcoast  or 
downcoast  beaches  as  needed.  These  features  are  intended  to  insure 
that  the  project  would  have  no  effect  on  the  rate  at  which  beaches 
in  the  vicinity  of  Little  River  Inlet  erode  or  accrete. 

5 . 0  Any  Probable  Adverse  Effects  Which  Cannot  Be  Avoided 

5.01  The  principal  adverse  effects  of  constructing  the  pro¬ 

posed  project  are  related  to  the  dredging  of  channels  and  disposal  of 
dredged  materials.  The  dredging  would  temporarily  increase  turbidities 
in  the  immediate  vicinity  of  the  dredge  and  beach  disposal  areas  during 
initial  construction  and  periodic  maintenance.  This  increase  in  tur¬ 
bidity  could  cause  a  decrease  in  primary  productivity  due  to  turbid 
waters  reducing  the  euphotic  zone.  In  addition,  some  benthic  organisms 
may  be  destroyed  by  the  dredge  cutterhead.  Disposal  of  all  suitable  ma¬ 
terial  on  adjacent  beaches  during  initial  and  maintenance  dredging 
operations  would  smother  some  beach  inhabitants.  Some  macroinverte¬ 
brates  would  also  be  covered  by  placement  of  stone  during  jetty  con¬ 
struction.  Species  inhabiting  the  high  marsh  and  pine  forest  in  areas 
which  would  be  cleared  for  sand  dike  construction  would  be  displaced  by 
construction  activities.  The  presence  of  the  dredge,  pipeline,  and 
other  construction  equipment  and  the  jetties  and  sand  dikes  nay  be 
aesthetically  displeasing  to  some  individuals. 

6 . 0  Alternatives  to  the  Proposed  Action 

6.01  General.  Several  possible  solutions  to  the  problem  of 

providing  a  stabilized  channel  of  sufficient  depth  and  width  for  reqular 
use  by  commercial  and  recreational  fishinq  vessels  were  considered. 
Experience  has  shown  that  it  is  not  economically  or  physically  feasible 
to  maintain  the  channel  by  dredging  alone.  Therefore,  it  was  decided 
that  a  proper  solution  must  also  include  structural  controls  with  pro¬ 
visions  for  sand  bypassing.  Structural  controls  considered  included 
jetties,  offshore  breakwaters,  and  conventional  and  special  facilities 
for  sand  bypassing.  An  optimum  project  was  selected  by  maximizing 
benefits  through  comparison  of  cost  and  benefits  for  incremental  project 
requirements  related  to  variations  in  project  depths.  Five  different 
plans  were  tested  with  physical  models  to  determine  the  best  location 
and  arrangement  of  structural  control  appurtenances. 

6.02  Non-s t rue tura 1  alternatives.  Construction  and  main¬ 

tenance  of  the  required  channels  were  considered  using  a  program  of 
dredging  in  lieu  of  structural  controls.  In  February  1975,  private 


uredqinp  contractors  were  contact-..:!  by  f 1  .  i  - : .  a  D  ‘  !  r  1  :  •  a  •  : 

they  would  consider  dredg  i  nq  in  L  i  :  -  1 -•  lib-t  in  :  Murru  1  I  s 

with  a  pipeline  dredge.  All  coot  me  101  n-  00  nded  that  d-odq  i  no  l1' 

these  inlets  was  too  hazardous  and  not  fe.i  .  i  !>  1  e  t’  <  •  r  a  pi  Pel  i  n<-  - 1  r .  !  * ;  t  . 
The  following  reasons  were  subni  l  fed  i  a  ;i:pnor  t  of  their  r.b  :.;c  t !  ons : 

(1)  insurance  is  void  once  they  go  i  n  viper  -'.a. a.  waters;  (2  i  I.irv 
dredge  would  require  from  6  to  6  feet  of  v  ui.-r  in  which  1  •>  wori-  ;  1  - 

small  dredge  wou  1  d  not  require  the  '..iter  dept  1  -  that  a  large  Jr-  dee 
would  but  a  small  dredge's  low  pump  i  no  vap.ic  i  ty  would  rs.-nder  it-.  e-a- 
t  i  on  useless  due  to  rapid  shifting  o’  san-J  in  the  inlet;  a»d  ;  ■  1 1>.- 

design  of  pipeline  dredges  renders  the-  a  ole-.;  in  areas  of  strong 
wave  action. 

6.03  In  September  1975,  a  private  consulting  engineering  firm 

was  employed  by  Georgetown  County  to  depart-  plans  and  spec,  i  f  I  cat  i  oss  *  r 
perform  pipeline  dredging  at  Murrell  -  Ini  :  which  Is  sir.il. a  Lit*  I 
River  Inlet.  A  large  number  of  privet-  dm  loir  firms  w-n  con  tat  ted  by 
the  private  engineering  firm.  These  dredging  companies  we r requested 
to  signify  their  interest  in  undertaking  a  dredging  ope  ration  in  Mu- re  1 1 
Inlet.  The  responses  to  this  inquiry  w  ere  also  all  negative.  Two 
out-of-state  dredging  firms  sent  repre-.en - a t i ves  to  look  at  the  area 
before  deciding  that  the  work  could  not  be  done  with  their  equipment. 

6 . 09  Emergency  dredging  of  the  ocean  bar  was  per  ferried  in 

March  and  April  1976  using  the  Corps  o*  Engineers’  sidecasting  dredge, 
FRY.  The  channel  dredged  in  Mav  has  already  begun  to  shoal. 

6.05  The  technology  does  not  presently  exist  in  the  private 

or  government  dredging  fleets  to  adequately  maintain  Little  River  Inlet. 
The  Corps  of  Engineers  is  not  authorized  to  construct  new  dredges  that 
would  have  capability  of  dredging  the  inlet,  and  the  private  sector 
appears  not  to  be  interested  in  undertaking  the  design  of  a  prototype 
dredge  capable  of  this  operation  without  Federal  funds.  For  the  reasons 
stated  in  this  and  preceding  paragraphs,  dredging  without  structural 
controls  is  considered  to  be  uneconomical  and  physically  impractical. 

6.06  The  non-st rue t ura I  alternativ-  was  also  considered  more 

undesirable  to  the  environmental  quality  of  ;h--  inlet  than  plans  with 
structural  controls  since  the  more  f requen*  dredging  required  would  he 
more  disruptive  to  benthic  populations.  i n  addition,  the  non-st rue t ura 1 
alternative  would  not  provide  any  she! tert-d  water  for  small  boats  navi¬ 
gating  the  entrance  channel  because  o*  the-  absence  of  1  bitty  system. 
Since  it  is  not  practical  or  economically  feasible  t  e-  maintain  a  depend¬ 
able  channel  by  any  non- s t r uc tu ra 1  alternative,  further  growth  in  the 
commercial  fishing  and  charter-boat  op--r,,  1  io  and  -elated  businesses 
would  be  discouraged.  It  was  the  red  •  v- -  b.-j.-d  that  some  type  of 

structural  control  would  be  required 

6.07  Structural  -alternative  1  ura  1  ,,  1  ;  ■  rna  l  i  ve  .  con¬ 
sidered  included  provisions  for  it.*  r,--  ‘  i  ;  rapping  a>'  1  bypassing 

sands  moving  along  shore;  shelterin'!  .  i  eu  -Is  f  ron  wave  action;  and 


maintaining  stable  channel  dimensions  and  alignments.  Schemes  con  - 
s  i  de  red  i  nc  I  tide  : 

(1)  Two  imper -cable  jetties; 

(2)  Upcoast  jetty  with  weir  and  impermeable  downcoast 
jetty;  and 

(3)  Two  jetties  with  weirs  in  each. 

6 . 08  In  the  first  plan,  sands  forming  the  fillet  against  the 

impermeable  ietty  would  he  exposed  to  ocean  forces  and  would  have  to  be 
bypassed  using  a  permanent lv  installed  hydraulic  plant,  a  conventional 
hydraulic  dredge  requiring  offshore  breakwater  protection,  or  a  sub- 
marine-type  jet  eductor  system  (not  yet  perfected).  Schemes  for  trap¬ 
ping  littoral  drift  by  the  use  of  weirs  would  have  the  advantage  of 
providing  wave  protection  to  the  conventional  pipeline  dredge.  Littoral 
drift  moving  along  shore  would  pass  over  a  low  we  i  -  section  in  the  jetty 
and  settle  into  a  deposition  basin  located  within  the  jetty  confinement. 
Sand  would  be  periodically  bypassed  to  adjacent  beaches  by  a  conven¬ 
tional  hydraulic  dredge  operating  within  the  protected  jetty  system  to 
remove  entrapped  sands  from  the  deposition  basin  and  transport  these 
sands  to  dowrdrift  or  updrift  beaches.  Considering  the  previously 
described  actions  the  best  project  arrangement  was  found  to  be  the 
construction  of  jetties  extending  from  the  barrier  beaches  on  each  side 
of  a  dredged  inlet  channel  and  the  sand-bypassing  scheme  employing 
overflow  weirs  and  deposition  basins  for  each  jetty. 

6.09  Alternative  depths.  Various  depths  for  the  entrance  and 

inner  channel  were  considered  during  project  formulation.  Entrance 
channel  depths  that  were  considered  ranged  from  eight  feet  to  14  feet 
mlw  with  inner  channel  depths  being  two  feet  less  for  each  level  of 
improvement.  The  additional  two  feet  in  the  entrance  channel  is  nec¬ 
essary  to  allow  for  the  effects  of  pitch  and  roll  in  the  ocean.  The 
selection  of  inner  channel  depths  was  based  on  the  loaded  draft  of  the 
vessel  plus  an  allowance  of  one-half  foot  for  drag  (the  designed  dif¬ 
ference  between  the  draft  forward  and  aft  when  a  vessel  is  down  by  the 
stern),  one-half  foot  for  squat  (depression  of  water  surface  about  the 
hull  resulting  from  the  bow  and  stern  wave  systems)  and  two-foot  minimum 
bottom  clearance.  Using  these  criteria,  boats  with  drafts  up  to  3-0 
feet  could  safely  negotiate  a  six-foot  inner  channel  during  all  tidal 
stages  and  boats  with  up  to  7-0  feet  of  draft  could  safely  use  the  10- 
foot  channel  which  would  be  provided  under  the  recommended  plan  of 
i mprovemen  t . 

6.10  The  optimum  navigation  project  was  determined  through 

maximization  of  benefits.  Maximum  benefits  are  achieved  by  incremen¬ 
tally  adding  higher  levels  of  improvement  until  the  incremental  cost  of 
the  addition  equals  the  incremental  benefits  received.  Recreational 
boating  and  connorciul  fishing  operations,  which  are  now  regulated  by 
the  tidal  cycles,  would  realize  increasing  benefits  due  to  greater 
channel  depths  until  these  depths  reach  a  level  that  would  be  adequate 
at  all  tide  stages  t>r  t h*  deepest  draft  vessels  expected  to  use  the 
inlet.  Annual  benefits  from  reduction  of  vessel  maintenance  wou 1 d  also 
vary  with  channel  project  depth  as  do  the  jetty  lengths  which  are  based 
upon  entrance  channel  length  which  is  a  function  of  depth.  Cost  and 
benefit  analysis  data  for  the  various  alternatives  are  presented  in 
Table  Ik.  As  shown  in  this  table.  Plan  C  offers  the  optimum  navigation 
facilities  and  therefore  is  the  selected  plan  of  improvement. 


•  a,  !  ■  i  a*\  e  r  n-'H'i',  t  i  it 

•  .  v  i  ronmcti  ta !  l: :  ■  > t  •  '  .  ne  ■  -nc  v 

N  ‘  I  e  -5  pi  'll e  I  e  ,  I  1  ; 

S  .  [)«•.>  :  !  :  '  l  '.I 

!  .  Add  i  t  in'Kii  ,  ’  -  ... dressing  archeological  resources  and  pro 

•  •  t  impacts  r  ‘ ;  .  ,  :.':'en  inserted  in  Sections  2 .  /0  and  4.22. 

id.e  sugar  .  r  r.;  i  >i,.,  have  been  incorporated  in  this  EIS.  See 

1 1  so  Section  .  b  v 

•i .  See  response  *  i.  .art  I.  Legislated  responsibility  for  initiating 
surveys  rests  v. :  ! :  i  ;  ■ ,,  I.  y.  Department  of  the  Interior.  Prior  to  1974, 
several  laws,  r  eon 1  tt  i  v.s ,  and  presidential  orders  stated  broad  and 
.eneral  goal-  for  ■ . c i i ng  cultural  resources,  but  did  not  provide 
specific  steps  for  .  u.piishing  all  of  these  goals. 

The  Advisors'  Council  on  Historic  Preservation  outlined  steps  by  which  a 
Federal  agency  night  comply  with  the  few  specific  requirements  of  these 
laws  and  regular  ions ,  and  also  accomplish  the  vaguer,  broader  goals. 

Many  of  these  sinus  ..ere  not  required  by  law,  but  were  suggested  by  the 
Advisory  Council  i.o  encourage  Federal  agencies  to  adopt  uniform  procedures 
for  protecting  cult  tun  I  resources. 

(j 1 1  24  May  1974,  four  months  after  the  36  CFR  800  regulations  were  pub¬ 
lished,  Congress  passed  Public  Law  93-291 .  This  law  outlined  in  unusually 
lear  and  sperifu  terns  the  steps  to  be  followed  to  protect  cultural  re¬ 
sources.  In  agreement,  'with  earlier  public  laws  and  executive  orders,  but 
in  contrast  to  the  suggest  ions  by  the  Advisory  Council  in  36  CFR  800,  Public 
Law  93-291  clearly  assigns  the  respons i b 1 i t i es  to  the  Secretary  of  the  In¬ 
terior  for  irtitia; ■ ng  surveys  (Section  4c)  and  coordinating  actions  among 
cogr  izant  agencies  and  individuals  (Section  5)-  I !1  Sections  4  and  5,  the 
law  states  the  ;  v-.-  Utilities  which  "shall"  be  performed  by  the  Secretary 

of  the  Interior  I  •:  include  initiation  of  survey  work  and  coordination 

efforts.  The  la  1 .  .  ,  provide  in  Section  3a  and  7a  that  Federal  agencies 
constructing  01  1 i ;  .  :  . i ng  a  project  "may"  assist  the  Secretary  by  assuming 

certain  tasks  r>.  1  o  1  :  ,  cultural  resources . 

la  res  const-  to  1  t-e  ,  •  r  1  ■  1  ve  provisions  of  Se<  'ions  3a  and  7a,  the  Corps 

if  Engineers  I  a  ,  .  >•  !  a. sane  most  of  'he  respons  ibi  1  i  ties  for  cultural 

resources  on  ei  •  i  !  •  mojects  and  general  investigation  studies  which 

were  delegated  1 ..  • ■ •  ‘el  'v  Public  Law  93-29'  and  earlier  legislation, 
ibis  vo  I  un!  ary  a  re  s pons  i  b  i  I  i  t  i  e  s  delegated  to  t  he  US  D  I  is  i  n 

tareement  with  ;s.  a  ..•m  im-ents  express  in  the  National  Fnv  i  ronm-nt  u  1 

Pel  icy  Act,  L/r.i,,;,  I  I C93 .  uul  th.  Hist  i  c  Preservation  Act  of  l%6 

at’.l  is  also  re, 1  .  •  .  ugge'  lions  of  it.'  Advisory  Council  pertaining  t  .> 

its  adopt  ion  -  ‘  •  '  ’  1,  t1  l.ir.s  as  1 :  *  1  1  .  !  in  3  3  CFR  TOP.  The  USD  I  1  s 

.  I  i.joce  on  1  ...  .  ■  a  u  e.jtji  .  >  •.<  in,  A.  I.  i  '.nfv  Couni.il  and  dec  i  i  nut  ion 

•  .  acknowle  ft-  •'  1  '»  t  •  2r<  I  i  •  not  a  :  ib position,  especially  when 

t  ue  I  at  ter  i  • . .  •  a  '  ■  a  .ec  i  t  i .  «•*.!  ,-r«-  authoritative. 


i  i  a  tic  i  ’Hj  . 


■  t  '  !  M  Ji  i  4  .  i  /  3  i  1 1  j  the  I  f  ! 


i  ;  .  l  :  ■  hri  i  I  ooi  e  Cl  I  i  OS  .  •  T « v  i 

i  .<'(  ( oa  in  Sect  'out  /  .  10  atui 
:  ith  .'dili  of  the  '/ai  ions 

it  the  Circa  whie.fi  wou  i  J 
'  ; : .  j  t  i  vc  has  a  1 1  eady  hoc  it  dredged 
i'l.t  (ho  re-toicr'OfKleti  (.iroiect  itivol 

•  •  vii’i'C  ■ » i  i  13  to  1 1  t  ho  sace  i  1 

•  \  1  ''.  C  poro-  i  h  i  i  i  !  >'  f  f>(  a  re.  fioo  ! .  1  ,j  1 

*  i  '"Sc  No  .  1  to  1  h  i  -s  lot  ter. 

t-soi.i’e  oodlit  i'a  i  s  I  ana  ho  d'l- 

■  •  •  ;  oso-.l  o,..t  'riii  hoacheS  to  :nnj  .  'n  , 

:  h*.-  i  -c.'.t  channel  and  the  s 
.  ii.i.  n.  I  anti  iotty  uiii  i  t  ruL  1  in; 
.ill  i.  f  1 1 1 1  a  C  t  1.'  r  i  t  1  e  S  of  s  u  i  I  i  a  r  e  a  a 
1  la-  a  ■ :  n  v  .110.  hoo  log  i  ca  I  10  vuih 
• those  resources  wo  re  salvaged. 

i  f  i  ho  MS  .  i  :  e  t  Iw-  1  . .  r  4  i  t 

1  '■  t m i  t 1 1* ( I  i ,  i v  ■  i i  tail  s  a  I  vain  .  ■  1  1  a 

n  1  ,t  O'  r  re  spouses  to  this  lot  it  1 

,  I  1  -  n  t  i  a  I  f  •  1 1  jf  t  t  <_  t  i  1 1  cj  i.ii  I  t  i ; ) 


i  f  i  v* ocj  r«  ■  •  i  ■-  i  ■.  1  *.i  i  n«in<jr:s  wou  I  cl 

t . 

■  wh  I  V  h  *><<■) 1 1  I  d  )  i  ..  i  •  r  v;t,n;  1  d  the  •.)••• 

i  the  a  cerate  a.  I  - 1 . ..  >  t  .<•  h.ivi  (.'•st"  •.  <.-.1 

;■  re }  e\.. '  •  --i’hlrii  to  the  Little  Rive  r  I  n- 
t  ed  do  t  ;i  or.  hot  ore  and  of  ter  cons  t  i'ik  t  i  on 
J  to  predict  accurately  the  effects  of  the 
r,  it  has  been  proven  that  tidal  heights 
■ecu  accurate  in  the  past  and  that  a  physical 
or  this  Ittfe . it  ion  now  avai  lable. 


(el  i.ich  i  a  ,  S< i* j  l  h  Caro  1  i  na 

the  LIS,  the  sand  dikes  will  he  planted  with 
alant  species.  A  veqetative  plan  will  be 
?s  of  project  design,  prior  to  the  initiat'or 

P.  1 1  <•  \  c,h  ,  M<  >r  t  h  Caro  I  i  na 


and  Welfare 


i!eve  lopniiMU 


JSDT 


">•  fair 

I  ,  e, ,  r  .  i  •  |||t.  •  t  .  drift  i  (up  i  n  |  i  r  i .)  oh  00  c  h 
I  eiitiul.  I  '  t  i  ‘  •  o  ra  I  drift  is  nr c-doi  !  i  nan  t  I 


L '  :  i  i  ;■  River  Inlci  Ins  been  rather  stable  in  lutuiun, 

.lie  |  i  -  n  -  ( - 1  1  .  i  i  : :  r  5  i  i  ,  i  i  1  r  !  let  i  1 1  i  If  i  ( •  t  i  •  re  1 1  ■  i  ■  point.  I  '  - 
i  1  ;  t .  * i  I  i  t  y  together  with  its  rather  isolated  lens  of  hintei 

a  .liuge-- 1  s  a  .lonely  balanced  volume  of  littoral  drift  ma  t  e  r  i I 
noth  directions.  Analysis  of  available  records  for  about 
']•■■■  years  s  uqgos  t  s  ,  during  that  period,  a  predominance  of 
.  .  .a, hi:  yards  a  /ear  moving  westward .  Th>  qeological 

.  t:  /ei  ,  -.uqqest'  that  at  oii.ii/  point  very  mar  Little  Riv>  i 

.  1  i  <ihi  ■lai.ii'  e  ‘  i  *  *  ,  the  littoral  drift  from  t  lit-  two 

,  .  n  i  been  balanced  over  a  lunq  period  of  time.  The  pc-r- 
:  l,e  inlet  indicates  that  it  is  effectively  bypassing  the 
!  drift  volume;  t  ria  ’  is,  the  sand  impinging  f  rom  both 

I  m t a  1  1  a t  i on  of  a  jetty  would  fix  the  location  of  the  inlet 
.•nilnq  minor  migrations  of  the  inlet  that  are  a  part  of  the 
o  .  ;>as-  inn  system,  as  by  the  qa  i  n  and  loss  of  material  from  a 

i-  ,:  boa  1  ,  or  by  the  movement  of  sand  across  an  offshore 
e/j  i .  ■  at  channels  traversing  the  bar  and  switching  directions 
she  bar.  The  effects  of  this  natural  bypassing  should  be 
d  r-v  artificial  bypassing  means ,  as  are  contemplated  in  the 
ei".  .  in  order  to  fo-estal  I  erosion  of  the  adjacent  beach  area  ; 

Cm  .is  does  not  initiate  federal  water  resource  projects. 

•  -i  i  ec?  i  originate  with  a  request  for  assistance  from  local 
tn  i  United  States  Senator  or  Representative,  who  submits 
e-,t  to  I  it  her  the  House  or  Senate  Public  Works  Committee. 

■  liitfee  is  convinced  of  the  need  for  assistance,  an  author i  • 
nr  ei  investigation  will  be  included  in  an  au t hor i za t i on  bill 
i :  1 1  ■  r  a  t  ion  by  the  Congress.  When  passed ,  the  bill  becomes  a 

e  to  the  Corps  for  a  mud,.  If  Congress  also  appropriates 
r  t  he  study,  the  Corps  then  conducts  the  study  and  submits 
to  the  Congress.  If  the  report  recommends  action  by  the 
■li/Wriinicnt  and  if  Con.pv-,.  approves  the  report,  it  will 
t tie  construction  of  a  Federal  project .  Construction 
'  ir.lv  if  and  when  Congress  appropriates  funds  for  that 

I I  project. 

udy  o*  the  project's  effects  on  the  areas  biological  re- 
will  be  included  in  the  nonitorinq  program.  A  summary  of 
;  i ng  program  presented  in  the  RDM  has  been  included  in 

.‘.i’  ‘  n  •’  ■  in:, a  i  ■  (  ft  hi  ‘  <.  c  i  •  inr  iu, led  in  Section  1.24  and 

:  rir,  ,1  CIS. 

.di'..i  D-,  pai  iment  of  Human  Resources 
.>•  i  .  re»|u  i  red  . 

li  ;  i  ",  i  are,it  wi  1  I  in  i  la  required  for  project  ron- 
■  ,  iir'  ■■.ini'  ;  :  1 1  ■  ■  ■  e  t  1 1  r .  ■ ,  ;  tie  project  has  no  potential 

■  i  l  :  ng  -  ■  .  !  h'  •  b  ■!  a  1  g.  isg'i  i  to  pc  ipu  1  a  t  i  on  . 


Car-)  I  i  i!u  [K(  jr  t  rvn  t  of  Natural  and  fionmnic  Resources 
No  i  esuonse  i  s  r  i:i|u  i  red . 

v  mlh  Carolina  Wila'ife  and  Marine  Resources  Department 

i.  Additional  plant  species  have  been  included  in  the  subject  paragraph. 

.  II,,  ,,  -.p,-,  i  •.  -  1 1,  iv  been  include,!  in.  t 1 ,  i  ,  final  EIS. 

■J  .  I  he  -,uti  t  ci  t  i  on  has  been  .evised  as  suggested. 

*’» .  T  he  nu  :  b  e  i  ■  d  t.  i  d  -,  !  marsh  stations  has  been  corrected. 

S.  The  EiS  has  been  revised  as  suggested. 

e  Additional  species  have  been  included  in  the  subject  paragraph  in  the 
riii'il  EIS.  Since  no  low  narsh  communitites  w i  1  1  be  adversely  affected  by 
the  proposed  project  it  is  not  considered  necessary  to  include  a  compre¬ 
hensive  listing  of  animal  species  utilizing  this  marsh. 

Additional  species  have  been  included  in  this  final  EIS. 

I  he  subject  paragraph  has  been  revised  as  suggested. 

b.  Hu  possibility  of  relocating  the  south  sand  dike  so  as  to  avoid 
potential  disturbance  of  any  high  marsh  acreage  will  be  studied  during 
p  i  .  o,  .trait  ion  planning. 

h.  C.  Department  of  Health  and  Environmental  Control 
No  response  is  required. 

S.  C.  Department  of  Archives  and  A dm i n i s t ra t i on 


No  response  is  required. 


.nil  far,,  line  Writer  Resources  Commission 

I  h,-  Elh  *  overs  tiie  impact  of  all  construction  associated  with  the 
i  .  i  i,t  t  i ,  »i  pro  jet.;  which  does  not  i  ric  I  ude  the  park  which  may  or  may  not 
I  I  'ii*,'  I  h\  the  5, .  f. .  Department  of  Parks,  Recreation,  and  Tourism. 

•  ■  !;•  1 1 •  ■  i  i  I  ,  ‘mi  it,  t  i  .hinrj  walkway  are  shown  as  separate  items  in 
:i,»  A.  1  in  B/f.  rat  i , ,  shown  in  this  Appendix  is,  as  stated,  for 

!  ■  1 1  !■  1 1  i  ei  f  ,H  i  I  i  t  i  mi  I  y  .  The  B/C  ratio  for  recreation  facilities  has 

e:i  i  ■  i ,  Inlet;  in  A ,  i , ,  : ,  d  i  v  A  of  this  F.  I  S  - 

In,-  r  ■  ,  i  a  i  i  wii.M  I.- v  I  opm.-ii  t  described  in  Sec  i  on  1.11  is  an  integral 

■<  d  it',  l  i  i  I  |.  Pie'  Inlet  project  and  is  appropriately  included  in 

,  t  I  h  . 

■  •  i  I  t  a.  i  ,  :  t  i  ,  ..ill  -.  i[>  ly  with  all  federal  laws  and  regulations. 


AH 


A.  Ac  r«:ss  to  the  proposed  walkway  would  be  provided  by  State 
op.  •  r  !  j  •  J  t  I  e.- trie  powered  vehicles  as  is  noted  in  Section  1.17 
of  t  1 1  i  EIS.  The  90°  pattern  for  parking  stalls  was  adopted 
bixa.iv  it  i  ■■  noro  efficient  in  terms  of  overall  capacity. 

5 .  tii.  response  is  required. 

6.  f'i  Jnta  utilised  in  this  paragraph  is  the  most  recent 
pub  I  i  J  data. 

7.  The  suggested  revisions  have  been  incorporated  in  this  EIS. 

8.  Since  no  specific  reason  is  given  for  the  conclusion  that 
the  protect  is  undesirable  from  an  environmental  viewpoint, 
additional  information  and/or  response  cannot  be  included  in 
this  EIS.  However,  with  reference  to  *-he  statement  that  only 
limited  uxonj.iry  benefits  would  accrue  to  the  general  public, 

it.  shout  !  be  noted  that  all  boat  owners  and  other  recreationists 
that  util  ic  any  part  of  the  project  belong  to  the  general  public. 

Cape  fear  Council  of  Governments 

No  response  is  required. 

Wac  c .  i  ■  ’  i  a  tv  Regional  Planning  and  Development  Council 

1.  In  cases  such  as  the  Little  River  Inlet  EIS,  where  a  large 
number  of  plates  are  utilized,  plates  are  placed  at  the  end  of 
the  LIS  t.o  facilitate  review  of  material  in  the  text. 

2.  A  legend  has  been  included  in  Plate  5  in  this  final  EIS. 

3-  Model  studies  beinq  conducted  by  the  U.  S.  Army  Corps  of 
Engineers,  Waterways  Experiment  Station  indicate  that  the  pro¬ 
ject  would  have  little  if  any  effect  on  areawide  hydrology  and 
therefore  should  not  affect  the  distribution  of  future  waste 
1 oad  s . 

A.  Th<  S.  C.  Department  of  Parks,  Recreation,  and  Tourism  has 
been  negotiating  with  the  owners  of  Waties  Island  in  an  effort 
to  either  purchase  or  lease  the  island  for  the  purposes  of  de¬ 
veloping  a  state  park.  If  such  plans  should  materialize,  the 
Dop.ur  t.iuen  t  has  indicated  that  they  would  be  willing  to  participate 
in  the  construction  and  operation  of  a  fishing  walkway  on  the 
south  j  e f  t y . 

I> .  The  subject  sentence  has  been  clarified  in  this  final  EIS. 

f > .  W.  a  cognizant  of  the  current  status  of  the  loggerhead  sea 
1 1 1  r  t  1  •  ■  .  Although  cons t rue t  i on  schedules  have  not  been  finalized 
ns  yit,  effort  will  be  made  to  schedule  construction  during  periods 
of  I  t  biological  activity. 
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GLOSSARY 


algae  -  any  of  a  group  of  chiefly  marine  or  f reshwu ter  aquatic 

plants  with  no  true  leaves,  stems,  or  roots  ranging  in  size 
from  microscopic  single-cell  organisms  or  colonies  to  large 
macroscopic  seaweeds. 

Amphipoda  -  large  order  of  ma 1 acos t racan  Crustacea;  includes  the 
s  i  deswi  mmer  s  ,  sand  hoppers,  etc'.;  body  compressed;  first 
thoracic  segment  fused  with  head;  no  true  carapace;  mostly 
scavengers;  most  spp.  marine,  burrowing  or  moving  about  on 
the  bottom  and  debris. 

anaerobic  -  refers  to  life  or  processes  that  occur  in  the  absence 
of  oxygen. 

Annelida  -  phylum  consisting  of  elongated,  segmented  worms;  in¬ 
cludes  earthworms,  leeches,  and  many  kinds  of  marine  forms. 

aquifer  -  an  underground  bed  or  stratum  of  earth,  gravel  or 
porous  stone  that  contains  water. 

Arthropoda  -  largest  phylum;  charac ter  I  zed  by  a  segmented  body, 
segmented  appendages,  chi  Li  nous  exoskelelon,  and  an  exten¬ 
sive  hemocoel;  includes  crustaceans,  insects,  spiders  and 
their  relatives,  cent  inodes,  millipedes,  etc.;  i  all  types 
of  habi tats. 

association  -  in  an  ecological  sense,  a  subunit  of  community 
organization  identified  by  its  major  organisms. 

benthic  region  -  the  bottom  of  a  body  of  water.  This  region 
supports  the  benthos,  a  type  of  life  that  not  only  lives 
upon,  but  contributes  to  the  character  of  the  bottom. 

benthos  -  c he  plant  and  animal  life  whose  habi tat  is  the  bottom 
of  a  sea,  lake  or  river. 

biota  -  all  the  species  of  plants  and  animals  occurring  within  a 
cer  ta i n  area  . 

biotic  -  of/ life. 

bivalve  -  any  member  of  the  rnolluscan  Class  Pelecypoda.  Having 

a  shell  of  two  parts  which  are  joined  by  hinge,  as  in  pelecypods. 

bloom  -  to  flower;  of  algae,  to  appear  or  occur  suddenly  or  in 
large  quantity  or  degree. 

Bryozoa  -  ectoprocta;  phylum  which  includes  the  "moss  animalcules"; 
small  tufted  or  branched  marine  and  freshwater  organisms  a  few 
mm.  high;  attached  to  substrates. 
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littor.il  -  th.it  '.billow  portion  of  the  bottom  extending  from  the  shoreline 
to  .1  depth  of  200  n.  ;  the  term  is  also  used  to  include  both  the 
bottom  end  the  w.itor  above  the  bottom  at  the  depths  indicated. 

micro,  copic  -  Indistinguishable  without  the  use  of  a  microscope. 

Hoi  Li'.ihi  -  Mollusk;  any  member  of  t  fie  Phylum  Mollusca;  Phylum  including 
sot  t  -  be  1  i  cd  anii  si  1  s  usually  partly  or  wholly  enc  1  osed  within  a 
calcium  carbonate  she  I  1  and  having  a  muscular  "foot"  for  locomotion. 

nekton  -  collectively,  the.  mac  roscop  i  c  animals  suspended  in  the  water  of 
ponds,  lakes,  rivers,  and  seas;  they  move  about  independently  of 
currents  an)  include  such  forms  as  fishes  and  whales. 

Nematodu  -  Phyla-  which  includes  all  the  true  roundworms;  body  slender, 
cylindrical,  often  tapered  near  ends,  and  covered  with  a  cuticle; 

100  microns  to  1  m.  long;  marine,  freshwater,  terrestrial,  and 
parasites  of  plants  and  animals. 

nursery  area  -  ,.n  area  where  animals  congregate  for  giving  birth  or  where 
the  early  life  history  stages  develop,  e.g.  estuaries  for  shrimp 


pelagic  -  of  or  pertaining  to  the  open  waters  of  the  sea  and  lakes, 
especially  where  the  water  is  more  than  20  m.  deep. 

photic  zone  -  the  region  of  aquatic  enviornments  in  which  the  irtensity 
of  light  is  sufficient  for  photosynthesis. 

photosynthesis  -  synthesis  of  carbohydrates  from  carbon  dioxide  and 
water  with  chlorophyll  as  <.  mediator  using  light  as  energy  with 
oxygen  as  a  by-product. 

physiography  -  a  description  of  nature  or  natural  phenomena  in  general. 

phytoplankton  -  small,  mostly  microscopic,  plants  floating  in  the  water 
col unn  . 

pioneer  -  any  early  occupant  of  an  open  or  disturbed  area  of  ground. 

plankton  -  collectively,  all  those  organisms  suspended  in  the  water  of 
an  aquatic  habitat  which  arc  not  independent  of  currents  and  other 
water  movements;  most  such  organisms  are  microscopic  and  commonly 
include  bacteria,  algae,  protozoans,  rotifers,  larvae,  and  small 
crustaceans. 

population  -  a  group  of  organisms  of  the  same  species. 

producer  -  any  organisms  able  to  synthesize  organic  compounds  from  simple 
inorganic  substances,  e.g.  green  plants. 
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Table 


CUeuual  analysis  of  sediment  s.-.m.p les  from  l.ittle  River  Inlet.  Values  are  cxptes 
as  percent  by  us  ip, lit  (dry  basis). 


1.K1.  2 

1.K1-1 

I.R1-3 

I.KI-5 

_ LR  l_-7_ 

_.1.R  1  - 

Volatile  Solids  (Max.  6.0) 

1  .06 

0.43 

0.68 

1.11 

1.10 

2.0: 

T . V . S .  Formula  KC 

1.60 

1.36 

i .  42 

2.45 

1.96 

1.89  ! 

• 

Total  Organic  Carbon 

<  0.10 

<  0.10 

<  0.10 

0.40 

0.20 

0 .  2  i 

C.O.D.,  (Max.  5.0) 

0.29 

0.40 

0.10 

1.15 

0.65 

0.58 

Nitrop.cn,  Fjeldahl  (Max.  0.10) 

0.042 

0.050 

0.046 

0.066 

0.048 

O.o-.'i 

Oil  and  Crease  (Max.  0.15) 

0.025 

0.022 

0.020 

0.028 

0.049 

0.0  ■  0 

Lead  (Max.  0.005) 

0.0005 

<  0.0005 

<  0.0005 

0.0011 

0.0013 

0.  U.' 

Zinc  (M;ix .  0.005) 

0.0011 

0.0005 

0.0006 

0.0013 

0.0007 

0 .  t )•:  1 

Mercury  (Max.  0.0001) 

<  0.00002 

< 0.00002 

<0.00002 

<  0.00002 

< 0.00002 

Total  F  as 

0.0? 

0.04 

0.04 

0.06 

0.07 

0 . 05  ® 

1  roe 

0.  355 

0.075 

0.165 

C.460 

0.220 

0 .  i  c  ■  . 

Cadmium 

<  0.00005 

< 0.00005 

<  0.00005 

0.00008 

^ . OOOOf 

0.0 

Arf.cn  i  c 

0.0001? 

0.00009 

0.00005 

0.00013 

0.00005 

O.u  ' 

• 

Chromi um 

0.00100 

0.00040 

0.00060 

0.00140 

0.00090 

0.0"  • 

Kiel:  el 

0.00050 

< 0.00050 

<  0.00050 

0.00080 

<  0.00050 

0.1 

Copper 

0.00056 

0.000)4 

0. 0003S 

0.00124 

0 . 0004 2 

0 .  '0 

Beryl  1 j  um 

<  0.00005 

<  0.00005 

:  0 . 00005 

<  0.00005 

<  0.00005 

• 

Selenium 

<  0. 00005 

5  0.00005 

<  0.00005 

<  0. 00005 

<  0.  00!/  5 

Vannd i um 

0.0008 

<  0.0005 

<  0.0005 

0.0017 

0.0010 

• 

1 


71 


irtment 


Table  5  . 


P 

h 


Species  ('1  macroi  nvur  t  ebral  es  collected  in  tlu-  entrance  channel,  and 
their  estimated  delimit  its  in  numbers  rn-i'.  Estimates  were  based  on  two 
0.13  ite-  sa.Rip !  es  at  earh  ot  three  stations’. 

A  =  amphipod,  D  -  decapod,  B  =  bivalve,  !’  -  polychaete,  G  =  gastropod, 
E  -  eeh  i  node t  m ,  1  =  isopod 


■ 

Specit*s 

I. RE-  1  _ 

hRE: 

m 

spiiiphanoK  bottibj/x  (I1) 

354 

i’e  rnhnus  t  or  i  us  1  on£_i  i-vm ■>  (A) 

heohaus  t.  or  i  ut  schniitxi  (A) 

i. 

Maaflona  sp.  (T) 

131 

8 

► 

» 

1  3 1 iua  sp.  (H) 

46 

73 

CHmenolla  loio^iiata  (!’) 

54 

19 

Ilemi  phol  i  s  e 1  on  gat  a  ( K ) 

58 

■Glycera  d  i  h  ranch  i  a.  t  a  (!’) 

15 

35 

G 

1‘,-j  i  ap  r  i  i  niesp  in  pi  nun  t  a  ( 1' ) 

31 

19 

Weiner  t  i  na  (uiulet  .  ) 

14 

15 

- 

lie t  eroiiMs t  ns  f  i  1  i  in” in  is  (P) 

35 

• 

i'olycliaet  a  (undet  .  ) 

1  2 

23 

*  V 

Sie.anibi’a  hassi  (P) 

8 

23 

■V 

/.* 

1  nrhon  ilia  interrupt.)  ((• ) 

27 

vv 

v'.- 

A v  1  .mph.’HMis  wrrilli  ( 1* ) 

12 

12 

• 

Pee t i na 1 i a  pou Id i i  (P ) 

19 

4 

11.  im  i  mu  a  so  1  i  t  .1  r  i  .i  ( i  • ) 

12 

8 

Nt  - 1  <•  i  s  siur  i  n*M  O’ ) 

4 

15 

f»,t i  cm  r;if  luir  in<  rv,  i  *.  (A) 

4 

15 

i 

Gorophiuni  sp.  (A) 

4 

15 

Ft eonc  sp.  (P) 

15 

lliopatra  eiipro.i  (P) 

12 

7b 


J.RE-_3 

177 

158 

4 
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TaM  e  5.  (continued) 


S]u*c  ies 

I. RE- 1 

EKE-  2 

■Sail.  1  1 

;i  t  i .  i 

v  u  1  pu  r  i  s  (  P ) 

]  2 

Ai  ul.i r 

.1  OV<‘ 

•  1  is  (B) 

12 

Not  ot 

s  t  us 

In-nipodus  ( f* ) 

8 

Nepht  V 

s  hui 
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ops  i 
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Kt cone 
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Tab  It/.  (ctuit  i  ii-ictl) 

Species  LRI-1  LRT-2 

LRI-3  LRl-4  LRI-5  LRI-o  1.K1  -/ 

S i fi.-ir.ibra  bassi  (P) 

A 

Sahel  la  micrunhth.ilna.  (P) 

Spio  sp.  (P) 

A 

Mtiliiii.i  lateral  is  (H) 

A 

Abra  JioJLca  (H) 

4 

Ralauus  imprnvisus  (Ba) 

A 

UiK'iola  serrafn  (A) 

A 

Par.u  ijiio!  la  tenuis  (A) 

A 

Amphipod  (undet.) 

A 

Cl ibjna rius  vit talus  (D) 

Pagin' us  sp.  (11) 

A 

No.  Individuals 

216 

No.  Species 

2 

Species  Richness 

0.19 

Species  Diversity  (H ’ ) 

0.86 

Source:  S.  C.  Wildlife  and  Marine 
Resources  Department 

Snecies 


LRI-1  LRI-2  LR1-3  LR1-A  LRI-5  I.R1-6  L.R1-7  l.RI-8  1.R1-0 


8. 


Species 


Ancuinella  palmata 


LRT-1  LRI-2  LRI-3  LRI-4  LR1-5  LRI-6  l.RI-7  LRJ-8  LR1-9 


Sahellarln  vulgaris 


Hydroides  dianthus 
Syllldae  (undet.) 

Ampharete  sp. 

Phylum  Mollusca 
Crop i dul a  plana 
Urosal pi nx  clnerea 
Nudibrnncli  (undet.) 

Anadara  ova  11s 

Brachi donjt  <'_s  exustus 

Li thophaga  bisulcata 

Mod  ijM  u  ■  modiolus  squamosus 

Mart es 1  a  rune iformis 

Crassosi  rt  a  v i  r g  1  n  1  c a 

Merrcnaria  morcenaria 


Bivalve  (undet.) 


Table  8.  (continued) 

Species  LRI-1 

LRI-2 

t.RJ-3 

LRI-4 

LRI-5 

LRI-6 

I.Ri-7 

1.R1-8 

I.R1-9 

Phylum  Arthropoda 

Rnlntms  umphi  trite 

+ 

Balanus  ir.prov i sus 

+ 

+ 

4 

+ 

4 

+ 

4 

C 1  onn t  i  s  p  lan  i  camla 

+ 

Me  l_i  t_a  ni_t  id  a 

4 

F.richthoni  us  brasi  1  i  ins  i  s 

+ 

Pa racap r«*  11a  t  cnuis 

4 

4 

Cl  ihunar  i  us  V  i  1 1  at  us 

+ 

Patpiru.s  lj->n^ica^rpiis 

+ 

Ca 1 1  in  o c t 1  •  s  sap  id  us 

4 

4 

Hoxnpanop.  us  nngust  ifrons 

+ 

4 

Eurvpanopcus  dopressus 

4 

Phylum  Echimv.li’tmnta 

Astcrias  f erhcsi  (juv.) 

4 

Phylum  Chordata 

Mo l {p tJLa  man! ij 1 1 1  cnsi  s 

+ 

+ 

4 

No.  Species  0 

6 

5 

9 

29 

8 

1  3 

2S 

20 

Source:  S.  C.  Wildlife  and  Marine 

Resources  Department 

T.i 
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,:mbers  m”  .  Ks 
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were  1 

aasod  on 

t  wo  0 .  1 

\  Ilf  :'A\ 

fii'i'i  =■ 

t  at  ions 

r  -  Hi 

V,  ll.ielO 

,  B  --  bivalve. 

A  =  amphipod, 

D  =  decapod,  K 

-1  (•<■  h  i  n< 

C  «  >M‘> 

t  r.'i'.’tl. 

T  =  tunicate. 

C  =  cumacean. 

SlHC  i  r 

I.RA- 1 

I.RA- 2 

LRA- 

3  l.KA-4 

I.RA- 5 

I.KA-6 

‘■'i  l"-  - 

O') 

42 

58 

123 

139 

81 

NY 

IV  i  •-  ‘ 

cir.iM  (i’ 

) 

23 

23 

i'n 

t  I"  1;  ■  ,.j. 

.'(•HIM  O' 

) 

39 

( K'J 

la::,  if'.! 

rr,  IP) 

23 

35 

15 

iv 

if  li  t. -!.i 

(‘Hi.lt  t  • 

) 

54 

23 

a 

15 

12 

ic 

Hi  .,  -V 

.  (it) 

23 

19 

4 

108 

35 

1. 1 

t  1  t 

LJV  !A. 

.1  ( V) 

23 

27 

;  opin  v 

ln.-ust  r. 

O) 

62 

12 

.-a 

Vue  i  t  i  i..i 

(mulel .  ) 

15 

8 

8 

4 

8 

Mi 

1  i  t  ,i  :i  i  t 

01. i  (A) 

85 

Mf 

i,  ft,  .i  i,i 

i!vr>  t -n.« 

rii  ( 11) 

23 

19 

4 

Aut  <>  l y ;  us 

}  .if  r  i  if  u 

O') 

4 

N. 

!;>• 

<  i  i  .  i  1  ! ' ) 

42 

19 

12 

•  •*... 

•  v '  r  i  v ,  . 

(A) 

19 

23 

31 

,  .  •  !  ;  i 

"  ■: 

!  i  U’> 

15 

12 

i  I. 

i  i  !  !  i 
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46 
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Table  9  .  (continued) 


_ _ Species _ 

Neopanope  say i  (D) 

Spio  set  osa  ( P ) 

Pelecypcda  (undet.) 
Microprotopus  ranevi  ( A ) 

Ast or  ia_s  forties  i  ( E ) 
Hcntiphol  is  elongat  a  (E) 
Pecti n a r i a  gouldi i  ( P ) 

Abra  1  ioic a  ( B ) 

Clyce ra  sp.  (P) 

Hap  Iosco loplos  f  rapi 1 is  (P) 
Polydora  1  ign i  (V) 

Pista  sp.  (P) 

Dlodora  cayonensis  (C) 
Bracin'  dentes  exustus  (B) 
Spisula  sp.  (B) 

Mu 1 i n i a  lateral  is  (B) 

Chi  one  c  nnce 1 1  at a  ( B ) 

Baton  cal harincnsis  (A) 

A 1  pile  1 i s  norma. in  i  (D) 

Pagnrnn  sp.  (11) 

Portunus  sp.  (D) 

Mol  pul  a  manhat t  ens i s  (T) 
Heteromast  ns  filiformij;  (P) 
Onuphls  s  p .  ( P ) 

Di  op  at ra  cuprea  (P) 

Ampli  irel  e  sp.  (P) 


LRA-1  l.RA-2  l.RA-2  LRA- 


4 


15 


4 

4 


4 


4 


4 


4 


Specie.'; 

LRA-1  LRA-2  LRA-3  I.RA-4  LRA-5  LRA-6  I.RA-7  I.KA-8 

Gastropod  (undet.) 

A 

Nucula  proxima  (B) 

It 

Nuculann  sp.  (B) 

It 

Cy c laspis  v ar i a  ns  ( C ) 

It 

Oxyurostvlns  smith i  (C) 

It 

Arapolisca  vadorum  (A) 

It 

Corepliium  sp.  (A) 

It 

T r i chophoxus  epistoinus  (A) 

it 

Protohaust or i us  deii  hnnnnae  (A) 

It 

Lyst  riel  1 .1  c  lvmcno  line  (A) 
Monorn]  u  i dos  sp.  (A) 


Pinnixa  chaetoptorana  (D) 

No.  Individuals 

370 

No.  Species 

11 

Species  Richness 

1.69 

Species  Diversity  < H ' ) 

3.18 

Source:  S.  C.  Wildlife  and  Marine 
Resources  Department 


Species 


LRA-1  LRA-2  LRA-3  LRA-4  LPJV-5  LRA-6  LRA-7  I.KA-8 


Table  10.  (continued) 

Spec! es 

LRA-1  LRA-2  LRA-3  LRA-4  LRA-5  LRA-6  LRA-7 

LRA-8 

Phylum  Rhynchoco c.la 

Nemert ine  (undet . ) 

+ 

Phylum  Enioprocta 

Pedicellina  cernua 

+ 

+ 

l’hylum  Bryozoa 

Ansuinolla  palmata 

+ 

+ 

Bowerbanki a  srao i 1  is 

+ 

+ 

Aevarri Ilia  seticera 

+ 

M e nibjjfni i^o r a  t enuis 
Co  nope-  urn  t  enuissimum 
Electro  nonostachvs 


Sen izoporel la  errata 
Parasmi t t i na  nitida 


Phylun!  Annelida 

Ciyrr.mel  la  torquata 
No re i s  sure inea 
Sabel 3 aria  vulgaris 
Hydroides  dianthus 
Po lydora  sp. 


Phylum  Mollusca 

Pi  odor  a  cay  mens  is 
Ur os a  1 p i vx  c Inerea 
Euplrura  rand. it  a 


Table  10.  (continued) 


_ Species _ 

Busycon  car ica 
Brachidontes  exustus 
Anon i a 

Crassest rea  vi rginica 
Chi  one  cancel  lata 
Marl  os ia  cuneiform is 


LRA-1  LRA-2  LRA-3  LRA-A  LRA-5  I.RA-6  I.RA-7  LRA 


+  *  +  +  + 


+  + 


+  + 

+ 

+ 

+  + 

+  + 

+  + 


Phylum  Arihropoda 

Bn  la nu s  amph i t  r i t e  + 

BaJjtnus  improvisus  +  +  *f  + 

Kr ichthoni us  brasi  1  iensis  +  + 

1  enuis 

Alphous  no-man n i 

Call inectes  sapidus  + 

Panopens  herbst 1 i  + 

Phylum  Echinoderma ta 
Aster ias  forbesi 
Ophi othrix  angu lata 

Me  I?  i  t  a  qui  ngue  ape r fora  ta  + 


+  + 

+  + 

+  + 

+ 

+ 

+  + 

+ 


Phylum  Chordata 

M ol gi 1 1  a  pm n h a t  tens  is 


+ 


No.  Species 


11  13  6  13  1  1  36  35 


Source:  S.  C.  Wildlife  and  Marine 
Resources  Department 


Table  11  List  of  observed  marsh  and  marsh-bordering  plants  in  the  Little  River 


Inlet  6tudy  area. 


Common  Name 

Scientific  Name  Abbreviation 

Location 

Smooth  cord grass 

Sport ina  altcrniflora 
short  form 
medium  form 

SSA 

MSA 

low  marsh,  high  marsh 

Mar s It*- hay  cordgrass 

Spartina  patens 

Sp 

high  marsh,  shrub  border 

Sea  lavender 

Limonium  sp. 

L 

high  marsh,  shrub  border 

Glas»»o i 1 

Salic  rnia  virgir.ica 

Sv 

high  marsh 

Salt-mash  aster 

Aster  sp. 

A 

high  marsh 

Sea  ox-eye 

Borrichia  frutescens 

Bf 

high  marsh,  shrub  border 

Salt-grass 

Distichlis  spicata 

Ds 

high  marsh,  shrub  border 

Salt-marsh  fiebristylis 

Fir.bristyl  is  spadicea 

Fs 

high  marsh,  shrub  border 

Seaside  goldenrod 

Solidago  senpervirens 

Ss 

high  marsh,  shrub  border 

Ccactal  d::c;sccd 

SporoboJxis  vi rgiricus 

SV 

high  marsh 

Black  n^cdlerush 

Juncus  roemerianus 

Jr 

high  marsh,  shrub  border 

American  three-square 

Scirpus  arericanus 

Sa 

high  marsh 

Salt-marsh  bulrush 

Scirpus  robustus 

Sr 

high  marsh 

Narrow-leaved  cattail 

Typha  angust if olia 

Ta 

high  marsh 

Sea-blite 

Suacda  linearis 

SI 

high  marsh  (shell  mounds) 

Swlfchgrass 

Panicum  virgatura 

Pv 

shrub  border 

Poison  Ivy 

Rhus  radicans 

Rr 

shrub  border 

High  tide  bush 

Iva  frutescens 

If 

shrub  border 

Sea  myrtle 

Baccharls  haroilifolia 

Bh 

shrub  border,  adjacent 
upland 

Wax  myrtle 

Myrica  cerifcra 

Me 

shrub  border,  adjacent 
upland 

Coastal  cedar 

Junipcrus  vlrginiana 

Jv 

adjacent  upland 

Slash  pine 

Pinus  elliottii 

Pe 

adjacent  upland 

Loblolly  pine 

Pinus  tarda 

Pt 

adjacent  upland 

Yaupon 

Ilex  vomitoria 

Iv 

adjacent  upland 

Live  oak 

Quercus  vlrginiana 

Qv 

adjacent  upland 

Greenbriar 

Smilax  sp. 

S 

adjacent  upland 

Pokeveed 

Phytolacca  americana 

Pa 

adjacent  upland 

Broomscdgc 

Andropogon  sp. 

A 

adjacent  upland,  shrub  border 

Finger  grass 

Chlorls  sp. 

C 

adjacent  sand  flat 

Beach  elder 

Iva  imbricata 

Ii 

adjacent  sandflat 

Sea  oats 

Uniola  panlculata 

Up 

adjacent  dune  ridge 

Camphorveed 

Heterotheca  subaxillaris 

Hs 

adjacent  sandflat,  spoil  area 

Dock 

Rumex  cf.  hastatulus 

Rh 

adjacent  sandflat,  spoil  area 

Source:  S.  C.  Wildlife  and  Marine 
Resources  Department 
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:  f,  i,  s=,  if 
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If,  If,  Is,  Sv,  A,  I, 
3f,  Is,  Sv,  SSA,  A,  I 
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5 . 2  Monospecific  stand 

Typical  high  marsh  species  7.4  Former  open  marsh  disposal 

area 


i '  C  c  ft  'Vt  (It  p  -  -  ti  -  i  one  S:  ,  If,  Bf,  Sp  and  other  4.5 

high  rarsh  species 

i-r.  zitvi-.UitovL  To,  35,  If.  ?h  and  ether  5.C 

high  marsh  species 


—  “Is  fi-'  -r  Me ik  S  pc,:  fir:  aii  caivc^  {era  Sc.,  Sr,  la,  Jr,  Sv,  L, 

Little  Fiver  Sr,  If,  35,  Bh,  SI 


eland  S-'ccf  out  aite.ir.ific'. 
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S  ■:  :  -f  t  iti  ait  covi  *  £c  ta 
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4.5  Edge  of  mainland  -  Me,  Eh, 
Pt,  Jv,  Qv,  Iv;  SctApui 
cmcticd-aci  abundant  along 
marsh-upland  border 

3 . 4  Mcr.osv.eci f ic  stand 

4.4  Monospecific  stand 

4.2  Monospecific  stand 

3.2  Monospecific  stand 
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CONS  I  m:Rt:I>  LEVELS  OF  improvement 
FOR  NAVIGATION  FACILITIES 


Plans  of  Improvement 


i  (  r.M 

A 

B 

cl/ 

I) 

PERTINENT  I'AI A 

Entrance  channel  depth 

8 

10 

12 

14 

Inner  channel  depth 

6 

8 

10 

12 

Initial  dredging  (C.Y.) 

950,000 

1,120,000 

1,290,000 

1,510,000 

Deposition  basin 

Upcoast 

450,000 

450,000 

450,000 

450,000 

Downcoast 

250,000 

230,000 

230,000 

230,000 

Entrance  channel 

220,000 

330,000 

440,000 

580,000 

Inner  channel 

50,000 

110,000 

170,000 

250,000 

Annual  maintenance 

dredging  (C.Y.) 

303,000 

306,000 

309,000 

313,000 

North  Jetty  length  (ftl 

3,790 

3,790 

3,790 

3,790 

South  Jetty  length  (ft) 

3,570 

3,570 

3,570 

3,570 

PROJECT  FIRST  COSTS 

$11,667,000 

$11,810,000 

$11,959,000 

$12,222,000 

AVERAGE  .ANNUAL  COSTS 

$1,330,200 

$1,343,800 

$1,358,700 

$1,382,300 

Maintenance  costs 

551.000 

555.000 

560,000 

566,000 

Interest  5  amortization 

779,200 

788,000 

798,700 

816,300 

BENEFITS 

Party  boating 

$258,300 

$489,200 

$534,400 

$534,400 

Charter  boating 

100,100 

231,800 

236,400 

236,400 

Recreational  boating 

297,200 

321,000 

351,600 

351,600 

Commercial  fishing 

321,300 

423,700 

485,300 

492,500 

Elimination  of  vessel  damage 

3,400 

4,200 

5,600 

5,700 

Harbor  of  refuge 

18,400 

18,400 

18,400 

18.400 

Reduction  in  vessel  operation 
costs 

3,200 

4,200 

5,100 

5,300 

TOTAL  ANNUAL  BENEFITS 

(Navigation  Facilities) 

$1,001,900 

$1,492,500 

$1,636,800 

$1,644,300 

Excess  of  benefits  over  costs 

0 

148,700 

278,100 

262,000 

Bene fi t- to-cost  ratios 

0.8 

1.1 

1.2 

1.2 

93 


1/  Recommended  plan  of  improvement 


APPENDIX  A 


ECONOMIC  DATA,  EXTRACTED  FROM  l'.  S.  ARMY ,  CORPS  OF  ENGINEERS  GENERAL 

desk;.,  memorandum,  little  river  inlet,  south  Carolina,  complete  document 

IS  AVAILABLE  AT  U.  S.  ARMY  ENGINEER  DISTRICT,  CHARLESTON,  SOUTH  CAROLINA 
SUMMARY  OF  ESTIMATED  ANNUAL  BENEFITS 


Item 


NAVIGATION  FACILITIES 

Partv  boating 

$  534,400 

Charter  boating 

236,400 

Recreational  boating 

351,600 

Commercial  fishing 

485,300 

Elimination  of  vessel  damage 

5,600 

Harbor  of  refuge 

18,400 

Reduction  in  vessel  operating  costs 

5,100 

TOTAL  ANNUAL  BENEFITS  (Navigation  Project) 

$1,636,800 

RECREATION  FISHING  WALKWAY 

112,000 

REDEVELOPMENT 

74,600 

TOTAL  PROJECT  ANNUAL  BENEFITS 

$1,823,400 

APPORTIONMENT  OF  FIRST  COSTS 

NAVIGATION  FACILITIES 

Federa l 

$9,999,700 

Non-Federa  L 

1,959,300 

TOTAL 

$11,959,000 

RECREATION  FISHING  WALKWAY 

Federal 

$  510,000 

Non-Federa l 

510,000 

TOTAL 

$  1,020,000 

TOTAL  PROJECT  FIRST  COST 

$12,979,000 

APPORTIONMENT  OF  AVERAGE  ANNUAL  COSTS 

NAVIGATION  FACILITIES 

Federal 

$1,227,800 

Non-Federal 

130,900 

TOTAL 

$1,358,700 

RECREATION  FISHING  WALKWAY 

F  edera l 

S  32,950 

Non-Federal 

58,950 

TOTAL 

$  91,900 

Benefit -Cost  Ratio  (Navigation  Facilities) 
Benefit-Cost  Ratio  (Recreation  Fishing  Walkway) 
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U.  S.  Environmental  Protection  Agency  C-l 

U.  S.  Department  of  Interior  C-l 

U.  S.  Department  of  Commerce  C-3 

Forest  Service,  USDA  C-4 

Soil  Conservation  Service,  USDA  C-5 

Department  of  Health,  Education  and  Welfare  C-6 

Department  of  Housing  and  Urban  Development  C-6 

Federal  Highway  Administration,  USDT  C-7 

North  Carolina  Office  of  Marine  Affairs  C-8 

North  Carolina  Department  of  Human  Resources  C-9 

North  Carolina  Department  of  Natural  and 

Economic  Resources  C-10 

South  Carolina  Wildlife  and  Marine  Resources 

Department  C-10 

South  Carolina  Department  of  Health  and 

Environmental  Control  C-12 

South  Carolina  Department  of  Archives  and  History  C-12 

South  Carolina  Water  Resources  Commission  C-13 

Cape  Fear  Council  of  Governments  C-14 

Waccamaw  Regional  Planning  and  Development  Council  C-l 5 


15  DrC  1976 


Vi  nor  c  j:  "ti  *i  ■  s  of  sard  and  crave!  a^e  reduced  in  £rt.-sv,icr.  p-d  hcr*-v 
Counties,  with  a  s-all  ar curt  e*  clay  also  be  ire  ;  r:duced:  V'-  1  crrv 
County.  No  records  shew  evidence  of  mineral  product  ion  nr  $- f;n* f icart 
resources  ip  the  i^ediate  vicinity  of  the  prcrpsmd  project  site. 
Implementation  of  this  prcposal  should  result  in  rp  significantly 
adverse  impact  on  the  mineral  resources  oc  the  area. 
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North  Carolina  State  Clearinghouse  Comments 


South  Carolina 
H'Mife  &  Marine 
Resources  Department 
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WACCAMAW  RLGONAL 
PLANNING  AND  DEVELGPfVENT  COUNC 


ins  narinq  the  Atlantic  logger- 
icirs  and  the  apparent  position 


Reference  List  for  Section  404  Evaluation 
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33  CFR  209. 1*45 

209-145  e.  Factors  to  be  considered  in  the  evaluation  of  Federal  projects 
involving  the  disposal  of  dredged  materials  in  navigable  or  ocean 
waters . 

( 1 )  Disposal  of  dredged  materials  in  navigable  waters.  The 
proposed  project  would  involve  the  disposal  of  dredged  materials 
in  navigable  waters  at  a  specified  disposal  site  (paragraphs  1 . 1 8 , 

1.22,  and  4.0  of  the  EIS).  This  proposed  disposal  has  been  eval¬ 
uated  by  the  application  of  guidelines  developed  by  the  Administra¬ 
tor,  EPA,  in  conjunction  with  the  Secretary  of  the  Army  pursuant  to 
section  404(b)  of  the  Federal  Water  Pollution  Control  Act.  The 
404(b)  evaluation  is  presented  below  in  paragraphs  230.4  and  230.5. 

(2)  Disposal  of  dredged  material  in  ocean  waters.  Not  applicable 
since  no  aspect  of  this  project  comes  under  the  purview  of  P.L.  92-53?- 

(3)  Effects  on  wetlands.  The  only  wetlands  which  would  be  im¬ 
pacted  by  disposal  are  beach  areas  above  mean  low  water.  Since  these 
areas  currently  have  a  severe  erosion  problem,  the  overall  impact  of 
using  these  wetland  areas  for  disposal  is  in  the  nature  of  restora¬ 
tion  and  would  be  beneficial. 

(4)  F i sh  and  w i 1 d 1 i f e .  The  EIS  and  GDM  have  been  coordinated 
with  all  responsible  Federal  and  State  agencies  in  accordance  with 
the  Fish  and  Wildlife  Coordination  Act.  All  reports  and  suggestions 
submitted  by  these  agencies  were  considered  during  project  formulation 
(Appendix  C  of  the  EIS  and  paragraph  50  and  Exhibits  1-17  of  the  GDM). 

(5)  Historic,  scenic,  recreational,  and  conservation  values.  Due 
consideration  has  been  given  to  the  effect  which  the  disposal  of 
dredged  material  may  have  on  the  enhancement,  preservation,  or  develop¬ 
ment  of  such  areas.  It  has  been  determined  that  the  project  offers  no 
potential  for  adversely  affecting:  (1)  any  properties  on  the  National 
Register  of  Historic  Places;  (2)  endangered  species;  (3)  rivers  named 
in  Section  3  of  the  Wild  and  Scenic  Rivers  Act;  and  (4)  any  other 
areas  named  in  Acts  of  Congress  or  Presidential  Proclamations  as 
National  Rivers,  National  Wilderness  Areas,  National  Seashores, 

National  Lakeshores ,  National  Parks,  National  Monuments,  and  such 

laws  as  may  be  established  under  Federal  law  for  similar  and  related 
purposes,  such  as  marine  and  estuarine  sanctuaries  (paragraphs  4.20, 

4.22,  and  4.23  of  the  EIS). 

(6)  Disposal  of  dredged  material  in  coastal  zones  and  marine 
sanctuar i es .  Not  applicable  since  the  State  of  South  Carolina  does 
not  have  a  coastal  zone  management  plan  approved  by  the  Secretary  of 
Commerce  and  the  project  area  is  not  within  a  marine  sanctuary  estab¬ 
lished  by  the  Secretary  of  Commerce. 
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drift  patterns  so  that  the  pro  t  wou  i  .)  not  cause  <•:  ><s  , .  >n  en 
beaches  in  the  area  (paragraph  4 .  t  3  ,  9.23,  and  9.29  ot  me  1 1 t, »  . 

There  would  be  no  eutrophication,  degradation  oi  aesthetic  va'ucs 
or  impediment  of  recreation  uses  due  to  '  i-K.ro  of  nutrients  iron 
dredged  or  till  nntei ial  ( pa r ag raph  9.01  nt  the  EIS)  . 

(6)  Threatened  and  endangered  species.  The  proposed  ptojei  t 
would  not  jeopardize  the  continued  existence  of  threatened  or  en¬ 
dangered  species  or  destroy  or  modify  the  habitat  of  those  species 
determined  critical  in  accordance  with  the  Endangered  Species  A<  t 
(paragraph  9.20  of  the  EIS). 

(7)  Benthic  life.  Any  benthic  life  in  the  disposal  iron  would 
be  smothered  by  deposition  of  dredged  materials.  This  lo\-  ,-.ouId 
not  significantly  affect  the  area's  long-term  productivity  since 
animals  in  these  areas  character i st ica I ly  undergo  rapid  population 
overturns  and  would  be  replaced  by  recruitment  from  adjacent  areas 
(paragraph  9.15  of  the  EIS).  The  jetties  would  provide  iubst  rjir 
and  cover  for  a  variety  of  plant  and  animal  life  (paragraph  9.13 

of  the  EIS) . 

(8)  We  1 1 ands .  Utilizing  excess  dredged  materials  for  beach 
nourishment  above  mean  low  'water  is  tbs'  most  beneficial  disposal 
alternative.  Disposal  in  these  wetlands  would  not  have  an  unaccept 
able  adverse  impact  on  aquatic  resources.  The  proposed  fill  and  th 
activity  associated  with  it  will  not  cause  a  permanent  unacceptable 
disruption  to  the  beneficial  water  quality  uses  of  the  affected 
aquatic  ecosystem  (paragraphs  9.15  and  9.18). 

(9)  Submersed  vegetation.  No  areas  of  submersed  vegetation 
would  be  destroyed  or  adversely  affected  by  the  proposed  action. 

(10)  Size  of  the  disposal  area.  The  size  of  the  proposed  dis¬ 
posal  areas  is  the  smallest  practicable  to  perform  the  design 
functions  of  this  project. 

(11)  Contaminated  fill  material  restrictions.  There  will  be 
no  deposition,  discharge,  leaching,  or  erosion  of  contaminated 
material  associated  with  this  project  (paragraph  9.01  and  Appendix 
B  of  the  EIS). 

(12)  Mixing  zone  determination.  Not  applicable. 


